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BALLOTS FOR THE AM. Soc. C. E. election were 
issued this week on a perforated broadside sheet 
containing 8 ballots. In regard to the election Mr. 
JoHN McLEeop writes us: “ At the last monthly 
meeting of the Engineering Association of the 
South, held at Birmingham, Ala., Dec. 12, the seven 
members of the Am. Soc. C. E. present met and 
unanimously resolved to support the St. Louis 
ticket (ticket No. 3 of the sheet of ballots), and the 
same ticket was endorsed by the members of the 
Am. Soc. C. E. resident in this city (Louisville) at a 
meeting held on Dec. 17.” 

The same member and several others ask us to 
call the especial attention of members (which would 
seem to be done explicitly enough on the ballots 
themselves) to the fact that dues for the year 1890 
must be paid, and the ballot envelope must be endorsed 
on the back by the voter, or the ballot is informal and 
void, 


A RIVER POLLUTION COMMISSION for New Jersey 
was recommended by the State Sanitary Association 
at its late meeting, and a bill providing for such a 
commission will probably be presented to the next 
Legislature. This commission would be a successor 
to the now defunct State water board, but it would 
have additional powers, 


Tue MEMPHIS BRIDGE, says the Appeal, of that 
city, is being pushed. Falseworks are being erected 
for some of the superstructures, and the foundation 
pits of the Memphis abutmentare being dug. A 
large amount of the bridge iron is now on hand, 
and erection will probably begin in about one month. 
Mr. J. M. HEISKELL, Assistant Engineer, is quoted 


as fixing 1892 as the year of completion for the 
bridge. 


THE CHIGNECTO SHIP RAILWAY WORKS are now 
well advanced, the roadway proper being about fin- 
ished, about 10% of two large cuttings being all that 
remains undone. The track is laid from the southern 
dock for 13 miles, or to within 4 miles of the north- 
ern dock. The track, as previously noted, is an or- 
dinary double track laid with 110-Ib. rails, 18 ft. be- 
tween centers, with 9-ft, x 7 x 12-in, ties, laid 2 ft, 
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centers, the two ties at each joint being 27 ft. long, 
to connect the two tracks, and thus preserve ex- 
act gauge for the cradle. The locomotives run on 
one track only, of standard gauge, 
being used for each cradle. There are no turn-outs, 
but traverse tables at each end; frogiess switches 
riding the rails being used for switching loccmo- 
tives. Rock ballast, 14 ins. under the ties, is used 
throughout. Work on the lifting docks is in a very 
forward state, so as to make it fairly certain that 
the work will all be completed in 1891. The pump 
ing machinery at the southern end is in place, and 
the building for it completed; at the other end, the 
same work is about half completed, and is likely to 
be complete by July 1. At least 1,500 men will be 
employed on the works next summer. 


two locomotives 


TANK LOCOMOTIVES for the Chignecto Marine 
Transport Railway (the ship railway across the 
isthmus at the head of the Bay of Fundy) are to be 
built by the Canadian Locomotive & Engine Co., of 
Kingston, Ont. They will have eight coupled driv- 
ing wheels 47 ins. diameter, and no truck; the total 
weight in working order will be 180,000 Ibs.; cylin- 
ders, 22 x 26ins. The boiler is of the straight top 
type, 59 ins. diameter: there are 256 tubes 2 ins. 
diameter. Heating surface of tubes, 1,741 sq. ft.; of 
firebox, 137 sq. ft.; total, 1,878 sq. ft. Grate area, 29 
sq. ft. The capacity of the tanks will be 3,000 im- 
perial galls., or 3,636 U.S. galls. Two of these loco- 
motives abreast are to haul a vessel on the cradle, 
weighing together 2,500 gross tons, at a speed of 10 
miles per hour, on a level and straight track. The 
cradle will be carried on 20 four-wheel trucks. The 
line will be 17 miles long, and will be laid with steel 
rails weighing 110 lbs, per yd. The railway was 
described and illustrated in ENGINEERING NEws, 
Sept. 7, 1889; the rail section was also shown in that 
issue, and the cradle and lifting dock in the issue 
of Sept. 28, 1889. 


THE IMPROVEMENT OF PHILADELPHIA'S HARBOR is 
to be commenced, and bids are called for by the U.S. 
Engineer's office of Philadelphia, for Feb. 12, 1891, 
for removing Smith’s, Windmilland Petty’s islands 
in the Delaware River, and the shoals adjacent 
thereto. The general project of improvement con- 
templates the formation of a channel 2,000 ft. wide, 
from Kaighn’s Point to Fisher’s Point, with a 
mean-tide cross-section of about 55,000 sq. ft. The 
general depth in this channel will be 26 ft. The ul- 
timate cost of the dredging required is estimated at 
$3,500,000, with $390,000 now available. The work 
now to be let includes the removal of piles and re. 
vetment, extending over a length of about 18,000 ft., 
and the dredging of 700,000 cu. yds. at Windmill 
Island, 300,000 cu. yds. at Smith’s Island, and 
1,000,000 cu. yds. at Petty’s Island. 

THE BLACKWALL TUNNEL UNDER THE THAMES 
proposed by Sir BENJAMIN BAKER, would have an 
outside diameter of 27 ft. and an inside diameter of 
23 ft., as contrasted with the 10 ft. of the Southwark 
tunnel just completed. This tunnel would be an 
iron tube built in segments and excavated by means 
of ashield. The soil to be penetrated is clay, gravel 
and sand, without mud. The tunnel would be lined 
with 2 ft. of brickwork, and space would be afforded 
inside for two lines of rails and a clear height of 18 
ft. for vehicles. 


A LONG SUBMARINE PIPE was successfully laid on 
Dec, 19, at West Superior, Wis. The Superior 
Water, Light & Power Co., extended its 6-in. intake 
pipe 2,950 ft. into Lake Superior, by jointing the pipe 
while suspended in slings on piles above the water. 
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The sling lashings were cut simultaneously at se 
lected points and the weight tore away the re 
mainder and the long tube “ 
position on the bottom of the lake.” 


dropped squarely into 


THE LARGE INTAKE CRIB in connection with the 
new Milwaukee, Wis., water-works tunnel and in 
take pipe was successfully placed by contractor JOHN 
O'NEILL, on Dec. 24, The crib was towed into place 
in Lake Mic higan, 3,147 ft. due east from the shore, 
held in position by four cables attached to anchors, 
and sunk by pumping water intoits six water-tight 
compartments. The crib is 56 ft. in diameter, placed 
in 25 feet of water, and before being lowered into 
place it was filled with concrete so that the wate! 
line was but nine feet from thetep. An illustrated 
description of the crib, tunnel and pipe extensions 
appeared in ENGINEERING NEws for Oct. 25, 1800 


THE TOPEKA, KAN., WATER POWER DAM is prac 
tically commenced. ‘The contractors are Messrs 
Comstock & Williams, of Kansas City, and Capt. 
JAMES ANTHONY is the chief engineer of the com 
pany. The time set for the completion of the work 
is June 1, 1891. 

THE AMERICAN RIVER DAM, intended to furnish 
water power for Sacramento, Cal., was finished on 
Dec. 20. This dam has been built by convict labor 
during the last two years, and the same force will 
now be put to work upon the canal and power 
house required. The dam is built of stone. 

THE Pactric Coast DRY DOCK has been located at 
Port Orchard, on Puget Sound, by the commission 
ers appointed for that service by the government. 
The 1,715 acres secured cost $36,638, and the site 
is regarded as peculiarly favorable and accessible by 
railways. 

THE PRINCE EDWARD ISLAND TUNNEL SCHEME 
has been revived by the successful completion of 
the St. Clair tunne!. The magnitude of the work 
there contemplated, however, exceeds that at the 
Detroit River as 32,000 ft.. including approaches, 
exceeds 11,705 ft. The tunnel is doubtiess badly 
needed; but the cost is estimated at from $5,000,000 
to $20,000,000. che first estimate is seemingly ab 
surdly low for such a work, and anything near the 
latter amount will be difficult to obtain from the 
Dominion government. 

THE UNITED STATES PROJECTILE Co., with a 
capital of $500,000, was incorporated at Albany this 
week. It is to manufacture shells and projectiles of 
iron and steel at New Utrecht, Kings Co., N. Y. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was the derailment on Dec. 24 of a fast train 
on the New York, New Haven & Hartford R. R. 
The accident occurred about 1'¢ miles east of Leetes 
Id. at a point where the track crosses a salt 
meadow by an embankment. The cngine passed 
over the broken rail, but three of the cars rolled 
down the bank onto the sand. No one was seriously 
injured. 


THE DRIVING WHEEL of a Baltimore & Ohio en- 
gine broke Dec. 28 while the engine was hauling a 
fast train near Tiffin, O. One side of the cab was 
wrecked, but the fireman escaped injury and the 
locomotive did not leave the track. 


Brip@es have been wrecked by the recent floods 
in British Columbia. 
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Concerning Cast-Iron Coated Water Pipe. 


In discussing the paper of Mr. THomas W. YARD- 
Ley, of Chicago, Ill., on “* Specifications for Cast-Iron 
Coated Water Pipe,” read at the last Washington 
meeting of the American Institute of Mining Engi- 
neers, Mr. J. C. Bayes made the following re- 
marks: 


Asa purchaser or user of cast-iron pipe, or any 
other kind of pipe, I should not be satisfied with so 
much of Mr. YARDLEY's specifications as relates to 
coating and testing. I should in every case demand 
that the pipe be tested before it is coated. This is 
especially true of cast-iron. Any form of coating 
suitable fora pipe which is to be shipped and handled 
will conceal a multitude of small defects in casting, 
such as blow-holes, sand-holes, and even small 
shrinkage cracks. In 1887, the Commissioners 
of the Health Department of New York City 
found it necessary, in the discharge of their 
responsibilities relative to the plumbing of 
new buildings, to amend the plumbing code by the 
insertion of a clause forbidding the use of dipped, 
varnished or painted pipes. The reason for this ac. 
tion was the discovery that even a thin coating of 
very little value as a protection to the iron, could be 
made to conceal so many foundry defects, and per- 
mitted so much carelessness on the part of the mak. 
ers, that sound pipes were the exception rather 
than the rule. The value of such a coating in en- 
abling pipes to pass a test is shown in much of the 
light-riveted pipe in the market. 

| have seen a pipe put together with small cold 
rivets, headed by pressure, which, after coating with 
coal tar and asphalt, has shown in the testing ma- 
chine a capacity to carry without leaks a test press- 
ure much higher than Mr. YARDLEY prescribes for 
the strongest and heaviest cast-iron pipes he men- 
tions. Before coating, the seam would have 
shown a continuous leak from end to end, 
The fact that a coated pipe wiil hold 
water under a considerable pressure in the testing 
machine seems to me to speak more for the coating 
than for the pipe. A cork inserted in the end of a 
gun-barrel will usually be found in place when the 
explosion of the charge has burst the barrel. Ex- 
periments show that a plug of mud, or even 
of snow, will do the same. As a manu- 
facturer of pipes, I should be very much pleased to 
have consumers specify that none shall be tested 
until they have been coated. We should have very 
few wasted. 

For cast iron-pipes the test pressures prescribed 
by Mr. YARDLEY seem to me much higher than is 
necessary. The calked joint is not adapted for 
high pressures, and cast-iron pipe isseldom employ- 
ed under pressure greater than a lead calking will 
stand, It is not unusual in water-works practice 
for the lead to blow out of pipe joints at pressures 
much below those which the pipe will carry safely 
and comfortably. This is especially 
true if opportunity is offered for such 
changes of temperature as will produce 
a measurable contraction and expan- 
sion with the changes of the seasons. 
The strength of the pipe cannot be 
greater than te strength of its joints; 
and with the hub-and-spigot connec- 
tion the usefulness of cast-iron pipes as 
a pressure conduit has well defined limi- 
tations, In buying it for any purpose 
for which that kind of pipe is adapted- 
I should be content with half the test pressures pre- 
scribed by Mr. YARDLEY, but should insist on hav- 
ing the test made before the pipe was dipped—and, 
for that matter, I should require a very much better 
coating, after testing, than a coal-pitch varnish ap- 
plied at 300° F. 

Mr. YARDLEY, in replying to Mr. BAYLEs, said: 
Cast-iron pipes for water-works were first used by 
the New River Water-Works Company, of London, 
England, in the year 1810. In 1822 the greatly in- 
creased demand for water made it necessary for the 
company to enlarge the mains. In: taking up some 
of the pipe laid in 1810, many were found rusted so 
much that they were unfit for future use. This fact 
coming to the notice of Dr. ANGus Smrtrn, he com- 
menced a series of experiments in the preparation 
of a coating or varnish to be applied to the inner 
and outer surfaces of pipe to be used for carrying 
water. His experiments demonstrated the fact that 
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his varnish would not stop the rust when it had 
once commenced, notwithstanding the rust was 
covered by the varnish. It was then he adopted the 
system of coating pipe as soon after cleaning as was 
practicable, and requiring the pipe to be heated to 
300° F. before immersing it in the bath. 

In 1858, some of the pipe being taken from the 
trenches, in which they had been under ground for 
30 years, the varnish was found hard and bright 
and the pipes that were broken gave no sign of rust, 
So satisfactory was this result that the English 
Government gave a patent therefor to Dr. ANGUS 
Smiru, and his process has since been used by all 
makers of cast-iron pipe for water-works. 

In making my specifications I have followed what 
I believe to be the recognized practice of the best 
hydraulic engineers of this country, and I know I 
have the endorsement of many. I was not aware, 
until Mr. BAYLEs made the statement, that tar-coat- 
ing possessed so much strengih. If he is correct, 
would it not be more economical for water-works 
companies to have the iron shell of the pipe much 
thinner than now used, and give the pipe greater 
thickness of tar? 

In regard to the hydraulic test, I have the best 
authority for the pressure required for all pipe above 
16 ins. diameter. The increased pressure is specified 
for the smaller diameters, because the water-test is 
the only one used. It would be very inconvenient, 
as well as quite expensive for the makers,if they 
were required to take test-bars for so great a num- 
ber of pipe as the foundry could turn out daily of 
the smaller sizes. 


The Cement Laboratory of the St. Louis Water- 
Works Extension. 


BY 8. BENT RUSSELL C, E. 


It isa comparatively simple matter to test the 
strength of a piece of metal, stone or brick. We 
have but to crush it, pull itin two or distort it in 
some manner. Totesta cement, however, which 
comes to us in the form of a fine powder, and deter- 

















FIG, 1—VIEW OF JIG, 


mine what strength it will have after other substan- 
ces have been chemically combined with it, a long 
time elapsed and its {identity all but lost, is essen- 
tially a different problem. It is doubtful if any me- 
thod of testing will ever be arrived at which will 
give values as absolute as those obtained with 
other materials of engineering. 

With the present condition of things the only safe 
method, for one who has not had ccnsiderable ex- 
perience in the art, is that of simultaneous com- 
parative tests. With this method almost all of the 
effects of incidental conditions should be elimi- 
nated. Comparingthe cement under examination 
with one whose quality is known, very little skill is 
required to get results of practical value. In testing 
cemeat for large works, engineers usually have two 
ideas in view. The first is to determine whether 
the quality is such as to insure the success and dura- 
bility of the work in which the cement will be used. 
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With this purpose only, one might dispense with 
the tensile test entirely in the majority of cases, 
especially if the simultaneous comparative method 
be adopted. By testing the fineness and observing 
the behavior of the neat cement when made into 
cakes and exposed to air and water as described by 
Gen. GILLMORE’s committee of the American Soci- 
ety of Civil Engineers, one can judge of the cement’s 
quality well enough for most cases in practice. 

The second test is—to put the quality of the 
cement on record. This is most important on large 
public works. Where great interests are involved 
it is necessary not only to know things, but to 
show them. It is sometimes difficult to prove 
that a cement is of inferior quality. One 
high test is good evidence that a cement possesses 
hydraulic qualities, but one low test is no evidence 
of inferiority. With our present methods the best 
cements will occasionally give a weak briquette in 
the most careful hands. 

It is now nearly six years since the report of the 
American Society of Civil Engineers’ committee 
was presented. Since that time the system of test- 
ing recommended by them has doubtless been given 
a thorough trial by many engineers. It would seem 
about time to inaugurate a complete discussion of 
their report to the end, that a year or so hence the 
committee might be reappointed to revise and 
strengthen it. If the system has given general 
satisfaction, such a discussion would add greatly to 
its authority. 

In the St. Louis Water-Works Extension the 
American Society of Civil Engineers Committee's 
report hax been taken as the basis for all cement 
testing. The longer one works with this system the 
higher is his appreciation of the work of that com- 
mittee, and the greater his admiration for the man- 
ner in which they pass silently by the numerous 
pitfalls which beset the path of the young and hope- 
ful experimenter. One must needs have courage to 
criticise the document, both on account of the wis- 
dom contained in it, and of the list of weighty 
names subscribed thereto. 

A slight omission, or what would seem one, that 
might be noted, is that the report does not clearly 
state on what kind of surface the briquette should 

~ rest after being taken from the mold and before im 
mersion.* Another point that might be raised is, 
that no mention is made of chemical tests, which 
are considered valuable by some authorities. In 
order to save space it is assumed in this article that 
the reader is familiar with the report above men- 
tioned. 

By far the largest part of the cement tested in the 
laboratory to be described is Portland. We will be- 
gin with taking the samples, one of which is usually 
taken from every third barrel. Most of the cement 
arrives on the work in large shipments of from 1,000 
to 5,000 barrels. The barrels are numbered consecu- 
tively in groups of three, i. e., three barrels receive 
the same mark, thus: 1235,41235, 1235, 1236, 1236, 1236, 
1237, 1237, 1237, etc. One barrel of each group is 
tapped, and a sample taken and put in a paper bag 
marked with the number of the barrel. The group 
of three is treated as one barrel. 

It has been found best, to sample thus in regular 
routine, as confusion is avoided and time saved in 
the end. When the cement is considered worthy of 
confidence, only the even number bags are tested, 
the odd numbers being reserved. When that is 
done, if the tests run fairly uniform the reserved 
bags are not tested. As one test cannot prove the 
inferiority ef a barrel, if 80 or 90% of the tests for 
any one shipment test above the required strength, 
the bags testing low are given another trial. For 
this purpose each sample is taken large enough for 
two briquettes, 

The bags containing the samples are arranged in 
order on long shelves in the laboratory and we are 
now ready for gauging or mixing. As ourspecifica- 
tions name a neat test most of our tests are with 
cement and water only. Almost all neat cement 
mixing in this laboratory is now done with the aid 
of a machine known as the “jig,” which is shown in 
Fig. 1, taken from a photographic view of the jig 
now in use. The idea of the machine is a very sim- 
ple one. 

Sufficient cement to form one briquette is put into 
a cup, the proper proportion of water is then poured 





*That this is important is by recorded experi- 


indicated 
ments. See (‘ONNOR on Subs ructure of the Cairo Bridge- 
Journal of Ass'n. of Eng’r. Soc., ry 1890. 
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Front Elevation and Sectional Plan 
FIG. 2.—JIG. 


on the cement and a tight fitting cover puton. The 
charged cup is then shaken viclently at the rate of 
from 500 to 800 oscillations per minute until the 
cement and water are thoroughly mixed. Fig. 2 is 
drawn to scale and shows the essential parts of the 
jig. The ‘machinery for revolving the fly wheel 
shaft is not shown. 

In the present machine this shaft carries a 2-in 
pulley made of leather washers tightly clamped to- 
gether and turned toa grooved face. This pulley 
is driven by a 1-in. cotton rope, which is driven in 
turn by a 26in, grooved wheel revolved by a hand 
crank, as may be seen in Fig. 1. Fig. 2 was drawn 
for a machine yet to be built, but the important fea- 
tures are the same asin the machine now in use. 
The old machine has not so much fly-wheel as 
shown in Fig. 2. 

Fig. 3 shows the brass cup with cover which re- 
ceives the charge. The inside of both cup and cover 
suould be finished very smooth, so that the cement 
will not adhere, and the cover is ground toa fit. A 
steel plug in the top of the cover is needed to with- 
stand the abrasion of the tightening screws. The 
reciprocating parts of the jig are made as light as 
possible and counterbalanced. The high speed shaft 
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Sectional Side Elevation. 


is of steel, with long bearings of small diameter, 
and ample provision should be made for lubrica- 
tion. 

The usual test is made as follows: Two cups are 
wiped out and 135 grains of Portland cement are 
weighed out into each. The cement is passed 
through a coarse sieve before weighing to remove 
chips and paper; 8 drachms of water are then 
measured out in an ounce glass and poured into 
each cup. The twocups are then covered and set 
in place onthe jig and clamped with the thumb 
screws. The crank is then turned rapidly for about 
a minute and a half. The fly-wheel shaft is then 
driven at the rate of something over 500 revolutions 
per minute. The covers are then removed and the 
cement is found to be 
formed into a plastic 
ball resting at the 
bottom of the cup. 
This ball is easily 
shaken out into the 
palm of the hand and 
is then pressed intc 
the oriquette mold 
with the fingers and 
smoothed off with a 
palette knife. The 
cups are then quickly 
wiped out clean for 
the nexé pair of tests. 
The plastic ball form- 
ed by the jig should 
be quite wet on the surface, but of a consistency 
like soft putty within. 

Taking a turn at the jig is pretty severe work 
while it lasts and tests a man’s wind thoroughly, 
but it is less irksome than mixing by hand. Two 
men with the jig can turn out two dozen briquettes 
an hour with ease, which is as much as they could 
do with hard work by hand, if the mixing be thor- 
ough. The effect of jigging seems to be a thorough 
compacting of the mixed cement, so that with the 
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same plasticity we have a slightly smaller propor 
tion of water required, anda greater weight of ce 
ment, by about 5°, is needed to fill the mold than 
with hand mixing. As might be expected, the ten 
sile strength of the briquette is somewhat increased 
by this method of mixing. 

One advantage over hand mixing is that the ce- 
ment is not spread and worked while exposed to the 
air on a table or in a basin, so that no water is lost 
by evaporation in mixing, and we thus get the same 
plasticity with the same proportion of water on an 
extremely hot, dry day as we do ona cool, damp day, 
and avoid a great source of annoyance. 

To obtain results approaching precision the cement 
should be weighed and the water measured with 
great care. Each cement should have a preliminary 
test to determine the proper proportion of water re 
quired to secure the best results, In this laboratory. 
however, almost all Portland cements are tested 
with the proportions given above, /. e. 20°. of water, 
The machine above described was devised during 





the past summer, and the first briquette was made 
with it on Oct. 2, 1890. About 1,500 briquettes have 
been made with it up to time of writing. The re- 
sults have been so satisfactory that hand mixing 
has been almost abandoned in this laboratory. 
New brands of cement and cements not showing 
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FIG. 4.—TRIP HAMMER. 


a high neat test are ‘subjected to a 28-day sand 
test--one part of cement to three parts of sand by 
weight. These tests also are usually made with 
the aid of a machine. 

Fig. 4 shows the trip hammer, which is a repro- 
duction of a machine brought over from Germany 
during the summer of 1890. The trip hammer is op- 
erated by a hand crank and is provided with an au- 
tomatic counting gear which stops the movement 
after 150 blows. The hammer falls on a plunger 
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shaped to roughly fit the briquette mold. This plun- 
ger passes through an irorf block which rests on the 
briquette mold and conforms to it in outline. The 
test is made as follows: The ingredients, cement, 
sand and water, are quickly mixed in proper propor- 
tion by hand until the mixture is apparently uni- 
form. By the use of a funnel of peculiar sbape, they 
are then poured into the mold, the plunger set on 
andthe hammer started and turned at a uniform 
speed until it stops automatically. The plunger and 
cap are removed, and the briquette is then shaved 
off with a knife and at once removed from the 
mold. 

If too much water is used in this test the mortar 
will squeeze out of the mold and fly in all directions 
under the hammer. If too little water is used the 
briquette will fall to pieces when removed from the 
mold, This automatic regulation of the water tends 
toward uniformity in results. The effect of the 
severe pounding is probably to force the sand and 
cement to distribute themselves uniformly through- 
out, and thus it takes the place of the most thorough 
mixing. 

Neat briquettes are removed from the mold as 
soon as they have set hard enough to be marked with 
a soft pencil. 

The laboratory is provided with a small cupboard 
iu which all briquettes are kept until ready for im- 
mersion, This cupboard is furnished with 6 mov- 
able wooden shelves about 22ins. longand 4 ins. wide, 
each holding 20 briquettes on edge. These shelves 
are used as trays on which the briquettes are taken 
to and from the cupboard. <A cup containing a 
saturated sponge keeps the air moist in the cup- 
board. Afterthe proper time has elapsed the bri 
quettes are immersed in water. If they are to be 
broken in 28 days or less they are set in galvanized 
iron pans 34 ins, long, 22 ins. wide and 4in. deep, and 
kept covered with water. If the briquettes are to be 
kept longer than one month they are placed in two- 
gallon stone jars covered, sealed and labeled, and the 
jar is not opened until the briquettes have reached 
the age for breaking. 

The room containing the cupboard, pans and jars 
is heated by a hard coal, base-burning stove, and is 
provided with a good maximum and minimum ther- 
mometer. A man sleeps in the house, and an effort 
is made to keep the minimum temperature of this 
room above 60° F. Briquettes which have been ex- 
posed to a lower temperature are regarded with 
suspicion. 

The briquettes prepared and guarded as above 
described are now ready for breaking. The form of 
briquette known as the American Society standard 
is so modeled that if three briquettes out of four 
break in the smallest section one may be sure they 
are being fairly treated. 

Gen, GILLMORE’S committee recommends that 
briquettes not breaking in the smallest section 
should not be counted. Experience on the St. Louis 
Water Works Extension, however, would indicate 
that a fairer way is to judge by the majority of the 
breaks. When a majority of the briquettes break at 
the gripping points of the clips acenter break would 
seem to indicate a local weakness, This is shown 
by the fact that with imperfect clips the center 
breaks often have the lowest breaking strength. 

Whena majority of the briquettes break at the 
gripping points of the clip the observer may regard 
all the tests with suspicion. He should endeavor to 
locate the trouble and remedy it. 

Fig. 5shows a scale drawing of the clip used in 
this laboratory. It is made of brass with steel pin 
connections, and the cone point on which the test- 
ing machine pulls is of steel. It should be well 
made, with the pins carefully fitted so they will 
work easily in their bearings, but with sufficient 
friction to hold the parts in position while the 
briquette is being placed inthem. To get the best 
results the pins should be kept clean and lubricated, 
and the gripping points of the clip should be touched 
with grease after every two or three tests. It would 
seem that breaking in the gripping points in the 
ordinary solid clip is often caused by the sliding of 
the metal over the cement due to the briquette not 
having been set in perfect line with the clips. 

The two brass index points on the inside of this 
clip show at once if the clip is not set straight, and 
these points should be observed from time to time 
while the strain is on. The principle of this clip is 
readily seen, The upper cross bar forms a perfect 


balance so that the pull on each jaw must of neces- 
sity be equal. The cross links prevent the jaws 
from spreading, and as they are parallel to the upper 
cross bar they can only balance the horizontal com- 
ponents due to the wedging action of the briquette. 
Other balancing clips have been tried but always 
with the jaws rigidly connected, and I know of none 
where this perfect balance at the gripping points has 
been secured. In simplicity this clip would seem to 
compare favorably with any of them. 

This clip can be readily attached to the Riehle 
testing machine. It was devised by the writer last 
January and has been in constant use since April, 





FIG. 5.--Elevations and Plan of Cement Tester Clip. 


1890. The r:esults obtained with it have been fairly 
satisfactory and the percentage of clip breaks has 
been small compared with that obtained before this 
clip was used. 

New brands of cement are usually subjected toa 
chemical test which, however, is made at some 
chemical laboratory in the city. Sometimes a com- 
plete quantitative analysis is obtained and some- 
times only magnesia and sulphuric acid are deter- 
mined, as these are regarded as the most suspicious 
component. 

Although perhaps not properly included under the 
title of this article, I will here note an item that 
may be of interest. Lam informed by one of some 
authority on cement testing that a simple and rapid 
test to determine whether a lot of cement has been 
damaged may be made by finding the loss by ignition 
ina sample of the cement in question compared 
with the loss by ignition in a sample of fresh cement 
of the same make. If the loss be much greater in 
the former it may be taken as good evidence that 
the cement has deteriorated. Much less time is re- 
quired by this method than by the shortest tensile 
test, and the apparatus necessary will be found in 
every chemical laboratory. 

In addition to the apparatus above described the 
laboratory of the St. Louis water-works exten- 
sion is provided with the usual appliances for sifting, 
measuring and weighing. Six large tin flour cans, 
holding about half a barrel each, have been found 
useful for storing sample lots of cement of well- 
known brands to be used in making comparative 
tests. The laboratory is located near the half-way 
pointon the new 7-mile masonry conduit, and all 
cement used on the extension is tested here. 


The Sewerage System of West Troy, N. Y. 





The village of West Troy, N. Y., had a population 
of 8,820 in 1880 and a population of about 13,000 
in 1890. Water-works were built in 1873-6 by a 
private company. A sewerage system was con- 
structed by the village in 1886-9, of which Mr. Capy 
STa.ey, of Cleveland, O., was Chief, and Mr. 
GEORGE S. Prerson, of Kalamazoo, Mich., was Con- 
structing Engineer. From the report of the engi- 
neer we abstract the data below and reproduce the 
accompanying illustrations. 


The village of West Troy has a Hudson River 
frontage of about two miles and extends back from 
the river about half a mile. The ground rises grad- 
ually from the river, the greatest elevation above 
datum, or low water, being only 65 ft. Naturally 
the village is well adapted for the construction of a 
sewerage system at low cost, as it is easily divided 
into districts which can be sewered with small pipe, 
laid in direct lines to the several outlets into the 
Hudson river. But the construction of the system 
was complicated and its cost increased by the Erie 
Canal, which runs through the village nearly par- 
allel to, and about 800 ft. from, the river, necessitat- 
ing 7 canal crossings, and causing difficulties men- 
tioned below. In addition, the canal has two 
branches leading to the river and there are two 
large basins. 

Besides the canal a stream called Dry River ex- 
tends through the town, in an irregular but gen- 
erally diagonal course. A few private sewers had 
been draining into this stream for some time, much 
tothe detriment of the health of the village, the 
stream, as its name implies, being nearly dry in the 
summer, so that the sewage would stagnate in pools 
and smear the banks of the stream at every rain 
storm, 

The water in the canal is about level with the 
natural surface of the ground near by and thus the 
natural drainage towards the river was intercepted 
and the land in some parts of the village water- 
soaked, especially where rock cropped up and 
formed natural basins. This difficulty was met by 
laying 3-in. drain tiles, 48,296 ft., and connecting 
them with the sewers. These drains have lowered 
the surface water from 3to 5 ft. in some parts to the 
village. In some localities it was necessary to carry 
away storm water in the sewers, but generally the 
separate system was employed. * 

The material excavated from the trenches con- 
sisted of gravel, sometimes containing large 
boulders, clay and rock, froma soft shale to argilla- 
ceous, seamed with quartz. 

The village is divided into 9 sewerage districts, all 
but three of which have separate outlets. The out- 
lets are of iron, and are protected by timber cribs 
loaded with stone,except when the outlet is at the 
face of adock. The total length of sewers at the 
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time of completion, July, 1889, was 96,319 ft., or 18.8 
miles. The pipe is of iron, varying in size from 18 to 6 
ins., with but little below 8 ins. in diameter. As has 
been stated, there are 48,926 ft.; or over 9 miles, of 3- 
in. drain tile. The depth of trench excavation 
varied from 6 to 18 ft., with but little above 14 
and but 42 lin. ft. above 16 ft. in depth. There was 
but little rock excavation. In some places pumping 
was required to keep water from the trenches. At 
one point the water rose 6 ft. in the trench, and 
was kept down with difficulty by means of a 6-in. 
centrifugal pump. The trench here was heavily 
sheet-piled and was kept open in sections but 25 ft. 
in length. . 

The cost of the sewers in the various districts 
ranged from $38,413 to $2,460, the total cost being, 
$95,242, not including the opeyating mechanism of 
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the flush tanks, land damages, engineering and 
similar expenses, which increased the total to $112,- 
940, or $1.18 per lin. ft. 

The aggregate daily capacity of the various dis- 
tricts is 3,940,000 galls. of sewage proper and 2,000,- 
000 galls. of sub-soil and storm water, principally 
the latter. This provides disposal for 75 galls. per 
capita for a population of 52,530, or about four times 
the present population. On the above basis, accord- 
ing to the engineer’s report, in no case will the 





Manhole, Acute-Angled Connection. 


sewers be filled to more than 71-100 of} their ,diame- 
ter at the time of average maximum daily discharge. 

Manholes are built at all junctions, and generally 
at changes in direction. The majority have right- 
angled connections, with a special form of bottom, 
the latter said to be somewhat similar tothe Eng- 
lish form. The engineer states that this form is ad- 
vantageous when the sewers are small, the streets 
and alleys narrow and the cuts deep. The right and 
acute-angled forms are both shown in the accom- 





panying illustrations. The contract price was $38 
per manhole. 

There are in use 91 automatic flush tanks of the 
Van Vranken type. They are designed to discharge 
145 galls. once in each 24 hours. Their time of dis. 
charge varies from 10 to 15 seconds, according to the 
grade and capacity of the sewer. Their construction 
and operation are shown by the accompanying plan 
and section. The tank beneath the longer limb of 
the 6-in. siphon is tilted when the water outside the 
siphon rises sufficiently high to cause an overflow 
down the longer limb and the filling of the tank. 
The siphon then discharges the bulk of the water 
in the tank until the seal of the longer limb is 
broken. The covers of the tanks are perforated, 
and ventilation is secured by connecting the sewers 
with the tanks at a point of the water line. The 
flush tanks cost $40 each for construction, and nearly 
$20 each for the operating mechanism. ~* 
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There are 6 flushing inlets in the entire system, 
with a single exception one for each crossing be- 
neath the Erie canal. An iron pipe of large dia- 
meter connects the canal with a manhole, and is 
provided with a gate, which is usually closed. Their 
principal use is for cleaning the lower end of the 
mains after high waterin the Hudson River, and 
from the inlets these mains can be filled to the 
crown with water from the canal. 

The fresh air inlets and locks for the same are suf- 
ticiently explained by the illustrations. Their num- 
ber is not stated. Handholes were placed, generally, 
100 ft. apart. They were formed by cutting, at 
proper intervals, a piece out of the top of the sewer 
pipe and replacing it, to be removed when desired. 

The sewerage system was built under the direction 
of seven commissioners, of whom Mr. P. A. ROGERS 
was President, and Mr. J. A. HARMON, Secretary. 
Mr. EMMETT FLAGLER was Contractor. 

The rules and regulations governing the making 
of connections with the sewerage system are unusu 
ally good, and also have the merit of being brief and 
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concise. They were adopted by the commissioners 
June 18, 1889, and are as follows: 

Sec. 1. Application for permission to connect with the 
public sewers must be made in writing to the Superintend- 
ent of Sewers, JoHN MOORE, by the owner of the property 
or his authorized agent. Such application shall give the 
precise location of the property, the name of the owner, 
the name of the person employed to do the work, the ob- 
ject for which such connection is desired, and shall be 
made at least two days previous to the opening of the 
street. r 

Sec. 2. No person shall connect any open gutter, cess: 
pool or privy vault with any public sewer, or any private 
sewer connecting with or emptying in the public sewers. 

Sec. 3. No person shall deposit or cause to be deposited 
any garbage, offal, filth or liquid substances into or upon 
any manhole, lamp-hole, flush tank or sewer opening. 

Sxc, 4. The Superintendent of Sewers shall have power 
to disconnect any or all private sewers from the public 
sewers through which substances are discharged which 
are liable to injure the sewers or to stop the flow of the 
sewage. 

Sec, 5. The opening or tapping of the public sewers, 
the connecting of the pipe of private sewers, and the 
laying of the same, shall be done under the personal 
supervision and control of the Superintendent of Sewers. 

Sec. 6. All fixtures connected with private sewers lead- 
ing to the public sewers shall be provided with suitable 
traps and strainers to prevent the introduction of im- 
proper substances into the sewer. 

Sec. 7. The Superintendent of Sewers shall have the 
authority to enter upon any premises, at reasonable 
hours, for the purpose of examining all connections to 
private sewers emptying into the public sewers. 

Src. 8. No connection shall be made to private sewers 
which connect with the public sewers without the con- 
sent of the Superintendent of Sewers. 

Sec. 9. No property outside of the village limits shall 
be allowed drainage or sewage connection in any way 
with the public sewers. 
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Should the Office of County Surveyor be 
Abolished ? 


A correspondent writes to solicit our advice and 
aid, by references and precedents, in an attempt he 
is now making to have the elective office of County 
Surveyor abolished in his section. He would pro 
pose instead, that it be compulsory for every sur 
veyor who wishes to practice to either pass an ex 
amination, or to produce satisfactory evidence of 
his qualifications as a surveyor, and then to obtain 
a license, give bonds and become a State surveyor 
amenable to the State courts. His efforts to accom 
plish this end have so far failed, and he gives as one 
reason the difficulty of persuading politicians to 
abolish an office that can be assessed for campaign 
purposes. 

We submitted this letter to Mr. F. HopGMAN, of 
Climax, Mich., Secretary of the Michigan Engineer 
ing Society, and publisher and author of various 
well-known surveying text-books. We knew that 
Mr. HopGMAN could speak from experience, and, in 
our opinion, his reply fully and clearly answers, not 
only this, but other similar correspondence coming 
to us. 

After referring to the fact that surveyors in vari 
ous states have been, for 20 years or more, trying to 
secure similar results and have met with a similar 
fate, Mr. HODGMAN says: , 


The fact is, there is a deep rooted conviction in the minds 
ofa very great majority of the people in those states which 
have County Surveyors that they want just such an 
oflicer of their own selection to settle their boundary 
questions, rather than go to law about them, just as much 
as they want a judge to decide their law suits. The 
County Surveyor may not be as competent as many 
another, but they prefer to be their own judges of that, 
and he is the man of their own selection. 

No matter what legal authority the County S rveyor 
does or does not possess, asa matter of fact, he is chosen 
by the interested parties, in effect, to act as arbiter of 
their differences. In this way he probably peaceably set 
tles ninety-nine boundary cases where the courts 
settle one. Therefore, when surveyors ask that the 
office be abolished and every one of them who is compe 
tent be allowed to share the business, the people look at 
it very much as they would if the lawyers were to say 
“Gentlemen, we are every one of us as good lawyers and 
honest men as these men you have chosen for judges, and 
some of us are a great deal better. You have given them 
an unfair advantage over us and do not get any better 
justice than we would dispense to you. Therefore, we 

ask you to abolish the office of judge, and let every man 
select what lawyer he pleases to decide his case.” 

It is this quasi judicial capacity in which the County 
Surveyor, more than any other surveyor, acts which 1s 
the chief obstacle in the way of abolishing the office. 
When the people can be convinced that it is better to 
submit their boundary disputes tothe nearest surveyor 
rather than to one chosen for that purpose by their 
suffrages, there will no longer be any difficulty in getting 
rid of the County Surveyor. 

The surveyors of Michigan, in 1869 and again in 1883, 
made united, earnest but unsuccessful efforts to abolish 
the office. Since then they have tacitly agreed to let the 
County Surveyor alone and try to improve their own 
positions by improving themselves and their work. As 
the result very many of them are getting better prices 
and making more money than the County Surveyor, so 
much so that in many counties the office is not a desir 
able one to hold. 


Equivalents or Useful Numbers for Simplify 
ing Calculations and for Slide Rule Practice. 


BY WM. COX, C. E. 


The following equivalents or useful numbers, are 
intended to facilitate the working out of calcula 
tions into whose composition decimals and other 
complex numbers enter. They will also be found of 
very great use in slide rule practice, asin nearly 
every case they are so determined that they shall 
fall exactly upon its marked divisions, so that in 
“setting” them no estimation of intervals on the 
rule or slide will be necessary. They will, there 
fore, materially aid in obtaining correct solutions of 
all problems worked out by the aid of this useful 
instrument. 

The real value of each equivalent is given, as also 
the amount of error per cent., so that the degree of 
approximation to any given ratio may be at once 
seen. 

The principle of giving the rativ of one quantity 
to unity in the other quantity (or reciprocals), has 
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not been adopted in these equivalents, because such 
ratios are, in many cases, more tedious to work out, 
and also because they are often more difficult to 
**set” on the slide rule, owing to the frequent ne- 
cessity of estimating the exact point opposite which 
unity should be placed. thus leading to errors in the 
solutions sought. 

The converse of the ratios is not given, as by the 
method adopted they are unnecessary; thus the 
ratio between U. S. gallons and cubic feet is 800: 107, 
and consequently the ratio between cubic feet and 
U.S. gallons is 107: 800. One setting on the slide 
rule serves for both. 

As an example of the use of these equivalents, let 
us take a case of daily occurrence: The ratio be- 
tween the diameter of a circle and its circumference 
s 1: 3.1415026....In ordinary practice this is taken 
as 1 : 3.1416, but even then multiplication or division 
by this number are long and tedious operations. 
An equivalent often adopted is that of 7 : 22, which 
is, however, only approximative, its value being 1 to 
3.142857... . J Another equivalent, and of equally easy 
use with the slide rule, and not much more difficult 
for the purposes of ordinary calculations is 226 : 710 
(i, e., 113 : 355) whose value is 1 : 3.1415929 ,» which 
is more correct than the ratio generally adopted of 
1.: 3.1416, as it is exact to 6 places of decimals, 
whereas the other is only correct to 3 places. 


Equiva- Exact | Krror 
QUANTITIES, lents. ratio. |per cent. 


Geometrical: 


Diameters of circles 
and circumference | 
Circlem........0.++++ 228 = 710 1 3.14159} .00001 
Diameters of circles 
and side equai 


8q 
Dismatere of circles 
and side inscribed 
SUUALS.....5. 20000. 99 = 70 1 7071 | | 0044 — 
Circumference  cir- 
cles and side equal 
| 





uare......... 3J= 11 1 282 014 - 

Circumference cir- 

cles and side in-| 

scribed square. . 40=9 l= .225 | 036 — 
Side of square and - | 

diagonal of square! 70 = 1= 1.4142! .006 + 
Area square, side 

l,and area circle, | 

diameter =1 ..... Ad ih l= 71854 - 
Area of circle and 

area inscriped s | 

BQUATE.......-6655+ i= 7 i= 6366 | 04 — 

Arithmetrical: 
Links and feet ...... 100 — 66 1 .66 None. 
Links and inches, ... 12 = 9% 1 7.92 | 0 — 
Square links and sah 

square feet........ | 101 = 44 1 = .4356 | None. 
U. 8. gallons and 

imp. gallons ..... 6=5 1 -8: 312) .025 + 
U. 8. galions and 

cubic inches....... 1 = 231 1 = 21 | None. 
U. 3. gallons and) | 

cubic feet.........} 800 = 107 1 .13368) .005 + 
Imp. gallons and | 

cubic inches....... 22 = 6100; 1 277.27 | None. 
Imp. gallons and| Tis 

cubic feet.... ... | “O0= «9] 1 .16016) None. 

Metric System: 

Inches and centi- 

WROOOUE, tiniacscvens 26 = 66 i 2.5399 | .06 — 
Feet and meters.... 82 = 25 1 BUTI) 028 + 
Yards and meters 82 = 75 1 -91438) 028 -- 
Miles and kilome- 7 

DIN i ois insvan chee ‘ 31= 0 | 1 1.6093 | .22 4 
Links and meters.... 4300 = 865 | 1 20116) None. 
Chains and meters. . 43 = 805 1 20.116 | None. 
Square inches and 

square centime 

a ee 31 = 2600 1 6.4513 | .004 4 
Square feet and 

square meters..... 140 = 13 1 0829 005 — 
Square yards and = : 

square meters. 6=5 1 83609) .3 — 
Acres and hectares. @=-1 | It .40467, .022 + 
Square miles and a : 

square kilometers. $3 = 8 l= 2.000) 17 
Cubic inches and 

cubic centimeters. 5 = 8 1 16.386 = .08 + 
Cubic feet and cubic 

WOR on sk ibavces 600 = 17 1 02831 .015 — 

Cubic yards and cu- 

bie meters 8 = 65 1 -7T6451 .025 4+ 


Cubic feet and litres 6 = 170 1 28.315 015s — 
U. S. gallons and 


litres. 14 = 53 1 3.7855 .005 + 
imp. gallons and li- ; 

RS 416 = 209 l= 4.5435 .0002 — 
Grains and = gram- 

hence tapi 108 = 7 1 -0648 0023 -4 
Ounces and gram- 

BNO, tsi iw scene 6 = 170 1 28.349 ols — 
Pounds and _ kilo- 

grammes ... 75 = 34 1 45359 065 - 
Hundredw eights 

and kilogrammes, 63 = 3200 1 50.802 O18 — 
British tons and 

metric tonnes .. 63 = 64 1 1.016 .017 — 
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QUANTITIES. 


Pressures : 


Pounds per square 
inch and kilo- 
grammes _ per 
square meter...... 

Pounds per square 
foot and kilo 
grammes per 
square meter...... 

Pounds per square 
yard and kilo- 
grammes per 
square meter...... 

Inches mercury and 
— per square 

Sainte skates sans 

Inches mercury and 

— per square 
Diddae weuneenanade 

Inches water and 
pounds per square 
cc seun > owes 

Inches water and 
| Sg per square 

Voot™ water and 
pounds per square 
WERK ha'evsts<edvees 

Feet’ water and 
pounds per square 
BOD ids 0iXSvcvemmes 

Inches mercury and 
feet water......... 

Atmospheres and 
inches mercury ... 

Atmospheres and 
pounds per square 
MO cn os ee 1: eens 

Atmospheres and 

unds per square 
WOE sis dccecen sere 

Atmospheres and 
kilogrammes per 
centimeter ........ | 

Atmospheres and 
feet of water...... 

Atmospheres and, 
meters of water...) 

Pounds per square) 
inco and feet of| 
We Feicvasseavse 

Kilograms per sq. 
centimeter and) 
meters of water...| 
Combinations: | 

Pounds per foot aad! 
gunn per me- 

Poends per yard and) 
kilograms per me- 


Pounds per cubic 
fout and kilograms 
per cubic meter. . 

Cubic feet per min- 
ute and liters per 
WOON beac cieneeas 

Imp. gallons _ per! 
minute and liters 
per second... ..... | 

U. 8S. gallons per 
minute and liters 
per second........./ 

Weight fresh water 
= weight sea 


Cc ubic feet water 
and weight in) 
pounds, ...... ....! 

Imp. gallons water! 
and weight in| 
ee 

U. S. gallons water| 
and weight in; 
NES 5 4 oes eae | 

Pounds per U.S. gal- 
lon and kilograms! 
ers 

Pounds per imp. gal: 
lon and kilograms 
OCG <5. ids io vax 

Pounds per U.S. gal-) 
lon and pounds per| 
imp. gallon........ | 

Cubic feet water and| 
weight in kilo-| 
WN oss cenncnek 

Imp. gallons water) 
and weight in ki-| 
lograms.. 

U. 3. gallons ‘water 
and weight in ki- 
ae 

Feet per second and 
miles per hour ... 

Yards per minute 
and miles per hour 

Feet per second and 
meters per minute 

Feet per minute and 
meters per minute 

Foot pounds and ki- 
logrammeters..... 

British horse power 

and = horse 
oon ical weleeail 

One cubhe foot water 

r minute under 
eet of head and 
horse power (Brit- 


BD cksakctaabnsewas 13 


One liter water per 
second under me- 
ters of head and| 
horse power 
rN. 6.55. ee 8k | 


Equiva- 
lents. 
640 = 45 1 
51=219 | 1 
59 = 42 1 
s&7= 38 1 
82 = 5800] 1 
720 = 26 1 
74 =: 38 | 1 
6) = 26 1 
5=312 | 1 
15 = 17 1 
97 = 2900} 1 
34 = 500 | 1 
34 =7200| 1 
30 = 31 1 
23=780 | 1 
3= 31] 1 
i =10 1= 
43 = 64 ie 
127 = 63 1 
49= 785 | 1 = 
| 
s9=42 | 1 
| 
700 = 53 1 
840 = 53 1 
a= 39 | 1 
5=312 | 1 
l - 10 } 1 
3=25 1 
o=6 | 1 
10=1 | 1 
30=2 | 1: 
3 =: 85 1 
46=209 | 1 
14 = 33 1 
“=30 | 1 
s=3 | 1 
41 = 750 | 1 
s2=25 | 1 
30-47 | 1 
z=73 | 1 
700 = 7 ss 
war }1 








Exact | Error 
ratio. per cent. 
| 
| 
-  .07031) .ov04 + 
= 4.8826 | .006 — 
= 84251) .027 — 

49116} .012 -+ 
= 70.727 | .006 + 
= 03612) 004 — 


= 5.2021 .01 4 


4335 04 — 
= 62.45 | .04— 
= 1.1334 | .009 — 
= 29.922  1-— 
= 14.706 | .007 — 


=2116.8 -04 +- 


= 1.033 | None 
= 33:9 | None - 
= 10.33 | None 


= 2.311 | .o-— 

= 10 | None. 

= 1.4882 07+ . 
| 

= -49606 .0002 — 

= 16.019 | .006 + 

= 47192) .002 — 


-07572, 0013 — 


= -06309 0004 + 

= 1.026 | .006 + 
62.425 | .4 — 

= 10 None 


8.333 | None. 


u 


- 11982) .015 — 


= -09983) .017 — 


28.315 | 015 — 


4.5435 | .0002 — 


3.78551! .005 + 


.6818 | None. 

a -03409) None. 
18.287 | .027 + 

= 9018 | 025 + 
= . 13825) .013 — 
= 1.0138 | .003 + 
as 00189) .0003 — 





= .0133 | None. 
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It will be seen that in the above equivalents, the 
greatest divergence from the exact ratios is three per 


thousand. 
EXAMPLES. 


W hat is the pressure in pounds per square inch equiva- 
lent to a head of 34 ft. of water? 


26 < 34 





= 14.75 lbs., answer. 


and on the slide rule, 


C | Set 60 | under 34 — wie 
D\ on 26 | find 14.75 lbs., answer. 
What head of water in feet is equal to a pressure of 18 
lbs. per sq. in.? 


60 x 18 
——— = 415 ft., answer, 
26 


and on the slide rule, 


C | Set 60 | find 41.5 tt. = answer. — 
D\on 26 | over 18 


How many theoretical horse power will 50 cu. ft. of 
water per minute give under a head of 400 ft.? 


_C| Set ; 3,700 | {| runner to 400 | 1 to runner | under 50 
“Dfon 7 | | | find 37.8 HP., 
answer. 


[We think we can guarantee. the accuracy of the 
above.ratios, and also that it is the most complete 
and useful table of the kind in print, in English at 
least.—Epb. Ene. NEws.] 


A Correction. 


In ‘Designs submitted for the Washington Bridge 
over Harlem River,” published in our last issue, page 
564, an error occurs in stating the dimensions of the plan 
submitied by Messrs. Buck & McNutty. The plan 
really prepared by them was for a metal arch of 543 ft. span 
and 90 ft. wide instead of the figures given. The error 
arose from an uncorrected advance proof sheet of ‘*‘The 
History, etc.,” falling into our hands.—EbD. Ene. News. 


Tests of a Compound Locomotive; Union 
Elevated Railroad, Brooklyn, N. Y. 


(Concluded from p. 556, Dec. 27, 1890.) 


Indicator diagrams illustrating the cylinder per- 
formance under varying conditions were taken from 
a series of cards made on a surface road just before 
the engine was placed on the elevated railway. They 
were made during a run of 27 miles between Provi- 
dence and Kingston, on the New York, Providence 
& Boston R. R., with a miscellaneous freight train. 

A %&-in. pipe, 11 ins. long, for each end of each 
cylinder was connected to the indicator by a three- 
way cock in such a manner as to avoid abrupt turns 
or small apertures; these connections were well 
wrapped with asbestos. The cross-head motion was 
reduced by a special device of the pantograph type, 
requiring a string connection of only a few inches in 
length. The pistons of theindicator were carefully 
watched and lubricated, and no signs of sticking 
are visible on the cards. The cards were all taken 
with a No. 80 spring. The speed was taken with a 
revolution counter of positive action in the cab, the 
motion being taken from the pantograph. The 
steam gauge and indicator springs were tested be- 
fore the cards were taken. The valve motion was 
the ordinary Stephenson link as applied to loco- 
motives generally, except that the direction of its 
motion was reversed, the eccentrics being on the 
forward axle pointing toward the rear or main axle, 
with short eccentric rods. This wasa feature that 
had to be contended against in endeavoring to get 
equal cut-offs and openings for the valves in all the 
various positions. The valve dimensions were given 
last week. 

The operation of taking a set of cards was as fol- 
lows: There was a man at each indicator and a 
man inthe cab. The latter at a desired time gave 
the indicator men a signal to be ready, and threw 
in the catch to the counter; he then gave a signal 
on the whistle at which the cards were taken simul- 
taneously from each cylinder. The steam gauge 
and notch were noted, and at the end of 10 seconds 
the speed counter was detached, and a reading 
taken. The speed was thus taken while cards were 
made, and cards were taken as nearly simultane- 
ously ag possible. Steam chest lines are given in 
Figs. land 2, where, as on othe? diagrams, which we 
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3 FIG, 1. ao. 
J Steam, 16344. . ey 258. Scale, 169. Steam, 151%. Revs., 246. Notch, 1. Scale, 166. 
Average m. e. p-} lL. » 1495 Ref.1. p. to h. p., 36 63, Average m. e. p.{ - ™ — Ref. 1. p. to h. p., 43.68. 
3 Total HP., 146.11 * Fetal HP, 162.63, 
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Hig, 3. 7 FIG, 4. 
Steam, 157. Revs., 330. Notch, 2. Scale, 169 Steam, 161. Revs., 180. Notch, 3. Scale, 160. 
Average m. e. p. i »- = + Ref. 1. p. to h. p , 50 49. Average m. e. p {ft > ae Ref. 1. p. to h. p., 72.25. 
Total HP., 256.5. Total HP., 2'6.3. 
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FIG. 5: FIG. 6. 
Steam, 148. Revs., 306. Notch, 3. Scale, 160. Steam, 159. Revs., 270. Notch, 4. Seale, 160. 
Average m. e. p.{ - ~ $373 } Ref. 1 p.toh p., 4.71. Average m.e p. {?- 2 as } Ref. 1. p. to h. p,, 67.37. 
Tae Total HP., 268.1. Total HP., 362.3. 
; E .&, IF 8 
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FIG, 7. FIG, ®, 
Steam, 156. ~~. 210 Notch, 5. Scale, 160. Steam, 150. Revs., 100. Notch, 9. Seale, 160. 
Average m. e. p-{} _ gros | Ret. L p. toh. p., 78.20. Average m. e. p.{}- = Sin} Ref. L p. toh. p., 81.95. 


Total HP. 276. Total HP., 142 94. 





aa cemenea il pista enaeieenenab alee 


Cerrar a! 


Mep 2758} Y Mep 32.05), 
HP IS3/ 


portional amount, but the boiler pressure 
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FIG, 9. 


Steam, 161. Revs., 270. Notch 6. 


Average m. e. p. { x D., 77.25 Ref. 1. p, to h. p., 73.06. 


. Dey 29.82 
‘ Total HP., 340.6. 
do not reproduce, a very close correspondence is 
shown between the cylinder and steam chest cards. 
Figs. 1 to 9, inclusive, have each a set of high and 
low pressure cards, traced with the atmospheric 
line common; and also a combined diagram showing 
the continuous expansion associated with hyperbolic 
expansion (full smooth curve), and with the expan- 
sion of dry saturated steam (dotted smooth curve). 
In the combined diagram, the front and back end 
cards are represented by full dotted lines. Cards 
shown on Figs, 10and 11 were taken with the engine 
working on the simple system. The speed at which 
these cards were taken is far in excess of what 
would be required, the simple system being desir- 
able only in starting heavy trains, or running them 
under exceptionally hard conditions at slow speed. 
In these cards the admission line to the large cyl- 
inder shows the operation of the reducing 
valve to limit the initial pressure to a proper pro- 
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FIG. 10. FIG. 11. 
Steam, 128. Revs., 120. Steam, 139%. Revs., 15°. 
Notch 1. Scale, 160 Notch 3. Scale, 160, 
Average m. e. p } s ” 2 
Ref. 1. p. to h. p., 74.45 
Total HF., 212.9 





steam. This can be 
obviated by the use of 
the device which al- 
lows this engine to 
be used as a simple 
engine. 

The following table FIG. 12, 
contains results from 
the cards shown in 
Figs. 1 to 11, tabulated 
for easy reference. 
This table includes 
the steam weight ac- 
counted for by the diagrams. 


pistons equal. z is the di 


and that the rat 


It offers an oppor- 


tunity to compare the difference in cylinder economy 
between high and low pressure steam under similar 
conditiens. 1t also shows the water consumption to 
vary but little through the varying speeds under 
like pressures of steam at the same cut-offs. It is 
claimed that the table and cards embody good 
Hp. 


Hp. 





— — 





Engine starts from rest at z (both cards), both 





ria. “tos FIG. 16, 


Steam, 150. Notch7. Scale, 160, 
Engine starts from rest at z (both cards), both cylinders using direct steam to y (l. ‘ 
cards), Fig. 12. one-half rev., Fig. 13 nearly 1 rev. a is initial pressure in h. p. cylinder. a’ is 
initial pressure which 1. p. cylinder should have,in order to make total pressures on both 
Boruses between penne in receiver at time of changing into com- 

pound, and normal pressure in receiver w. ; 
the same. In Fig. 13. bis third initial pressure in h. p. cylinder; b’ (1. p. card) is a pressure 

S of b to b’ is the same as the ratio of a to a’. 


Engine starts from rest at z (both cards), both cylinders using direct’steam, and 








FIG. 13. 


Steam, 125. Notch 7. Scale, 160. 


en running compound, reverse lever remaining 


per HP. per hour, which is the test of economy, 
figures low even on the cards doing work at fast 
speeds. This low water rate for work done, shown 
by cards, is verified by the result of the actual 
service test, in which nearly 24 per cent. less water 
was used by the compound than by the simple en- 
gine in doing practically the same work for 14 


Throttle shut+ 





FIG. 17, 
Cards from compound engine with throttle 


cylinders using direct steam to y (Il. p. card), changes into compound during exhaust stroke, |. p. card, not less than one-half closed; last notch. 


one-half revolution. a is initi 
h. p. cylinder; a’ is initial pressure which 1. p. 
cylinder should have in order to make total 


prcusnres on both pistons equal. zis the dif- cylinder; a’ 
erence between pressure in receiver at time which 1. p. cylinder should have in 
of changing into compound, and normal pres- order to make total pressures on both 


pressure in revolution. 


a is second initial pressure in h. p. 
is first initial pressure 


sure in receiver when running compound, pistons equal, assuming first initial 


reverse lever remaining the same. 


enough to satisfy these speeds, the steam was wire- 
drawn, which gives the difference in m. e. p. between 
the two cylinders, as figured on the cards. The 
contour of the cards from the large cylinder, how- 
ever, shows the proper reduction of initial pressure 
which the reducing valve secures at a considerable 
piston speed, which was the object of taking the 
cards at the given speeds. Figs. 12 to 16 inclusive 
show cards made with the engine starting from rest; 
of these, Figs. 15 and 16 simply show the action of 
the reducing valve in keeping the total admission 
pressure on each piston alike and constant while it 
is acting. Figs. 12, 18 and 14 show the above action 
and also the time of the automatic action in chang- 
ing to the compound system, showing the difference 
in pressure in the receiver at the time-of the change 
and a revolution later. 

Fig. 17 shows cards illustrating revolutions made 
by an ordinary compound engine afcer the throttle 
is shut, before the passages are freed from pressure, 
when the reverse lever is in the last notch. In yard 
work this is a hindrance, and is undesirable at any 
time, when it is necessary to stop before the engine 


pressure in h. p. cylinder to be like a. 


general results, and show to good advantage in 
comparison with those from ordinary locomotive 
practice. The loss in pressure by the passage 
through the receiver is small for both slow and fast 
revolutions. The admission line is good, and the ex- 
pansion lines of the different diagrams hold closely 
to the curve of saturated dry steam, tending to show 
a small amount of initial condensation. The water 








TABLE OF DETAILS FROM INDICATOR DIAGRAMS. 


a is initial pressure in h. p. cylinder; 
a’ is initial pressure which 1. p. cylinder 
should have in order to make total 
pressures on both pistons equal. 


hours. The work done by each cylinder is practi- 
cally alike at the third and fourth notches, and varies 
by degrees in opposite ways from that point, as 
shown by the table. The design was to have the 
point of equal power near the point of average 
work. This eazine with light trains works in the 
first and second notches, and with heavy trains in 
the third and fourth notches; always starting from 
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| 4 Cut-off (< 

i wre co 2 
Me i | hp l. p. 3 Be cy 
& . _ . ee | hour 

eee ee ee ee ee 
1..|No. 1) .37 | 41 | .38 | .40 | 146 | 258 | 32.25 
2.) 2) 85 | AT | 4d | 45 | 138 | 6 | (90.75 
3..| “ i 154 | 55 | 49 | 58 | 195 | S30 41.25 
4.:| “ 3 6h [64 | 62 | 62 149 | 180 22.50 
5..| “ 3 .68 | 64 | 62 | [68 | 130 | 306 38.25 
6; “* 4 .73 |. | 70 | 70 | 141 | ate 33.75 
7.1° 8 9 1277 | -7 | -76 | 145 | 210 £6.25 
8 | * 6 .84 | 81 | ‘92 | [30 | 198 | 100 | 12°50 
9. |“ 6 .86 | :81 | :82 | ‘a0 | 144 | 270 33.75 
w..) * 2 45 187 | ae | 5 | 7 | 0 15.00 
I..| 3) 6b | 04 | 62 | 6 | 127 | 150 18.75 
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Horse power.| HP. 
| ratio 





Pounds of water per HP. per 
hour, accounted for by indicator. 




















h. p. | Lp. h. p. |cut-off. | release. | cut-off. release. 
bo eed Pedestal 

66.78 | 79.33 1.19 | 16.19 16.49 | 15.49 | 18.54 
72.45 | 90.18 1.24 | 17.28 17.77 | 16.81 | 18.2% 
116.6 | 139.9 1.20 | 19.32 19.56 | 18.57. | 17.98 
197.1 | 109.2 1.02 | 19.31 19.45 | 17.79 | 18.05 
127.6 | 140.5 1.10 | 21.84 | 22.04 | 19.40 | 20.79 
119.6 | 152.7 1.02 | 22.51 | 22.44 °| 21.98 | 21.86 
138.2 | 137.8 0.997 | 22.21 | 22.09 | 21.42 | 21.92 
74.07 | 68.77 0.98 | 22.50 | 22.75 | 20.97 | 21.01 
175.0 | 165.6 0.95 | 25.66 | 25.48 | 25.99 | 25.12 
76.87 | 61.21 BCL igh h cudaee 

119.2 | 93.74 0.79 | Ra T tacsage 
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Rotative effect on simple and compound engines from actual cards of similar initial steam pressures and mean effective pressures. On each diagram the straight line A BC is the 


development of crank pin circle; scale 1 in. equals 1 ft. A and C are at back dead 


effects, 1 in. in height equalling 160 lbs. per sq. in. of h, p. piston, exerted at crank pin at right angles to crank. 






FIG. 22. 


Crank 
ift. Aand C areat the back dead 
height equaling 160 Ibs. per sq. in. of h. p. piston. 


the seventh or last notch. The low exhaust press- 
ure shown on all cards, at the ordinary working 
notches, is one cause of the water economy, and 
also signifies the style of action on the fire, these 
light exhausts occurring but twice a revolution in 
place of four times. 

Aside from the economy in fuel and water con- 
sumption, ap important result of, the difference in 


nt; Bis at the forward dead point. 


cylinder performance between asimple and com- 
pound locomotive, under similar conditions, is that 
the latter should bring to bear upon the moving parts 
a more continuous or even stress, while subjecting 
those parts to loads of less magnitude at the point 
of maximum stress. The effect of the applied power 
should also be more regular in the compound engine. 
As illustrative of this effect, graphically, Figs. 18, 


point of left crank; & is at forward dead point of left crank. Heights above A BC represent rotative 
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FIG. 23. 


stress on’simple and compound engines, from data on Figs. 19 and 20. On each diagram the straight line A B C is the development of crank pin circle; scale, | in. uals 
Vertical distances from A BC represent total 
above A BC correspond to pulls of the connecting rod. Distances below A 


force acting on crank pin, due to steam pressure; | in. in 
C correspond to thrusts of the connecting rod_ 


19, 20 and 21 give the rotative effect on each crank 
pin, together with the resultant effect for one revo- 
ution. The data taken for asimple locomotive, 
in working up these diagrams, are actual cards 
selected from first-class locomotives having Richard- 
- son-Allen valves, and a good steam distribution. 
Those fora compound are taken from No. 58, with 
initial pressures and m. . p.’s to match the cards 
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from the simple engine. These figures explain them- 
selves, and suggest a steadier moving engine, more 
especially at high speeds, and the shortest cut-offs. 
This is a very de irable result, as it affects the con- 
nections throughout the train. Figs. 22and 23 show 
diagrams made from the same data, illustrating 
graphically the stress upon the crank pins, and hence 
the other moving parts, for one revolution. It will 
be observed that the lines representing the stresses 
on the crank pins of the compound keep within closer 
vertical limits than those on the simple engine; also, 
that the former keeps much nearer a continuous 
line, sudden variations in load being inappreciable. 
Cylinder oil can be used with the best economy in 
the compound engine, the oil fed to one cylinder 
passing through both cylinders. 


PERSONALS, 


Mr. PRATT, superintendent of water-works at 
Seattle, Wash., bas resigned. 

Mr. B. SHREINER, Assistant City Engineer of Des 
Moines Ia., was fatally shot on Dec. 25. 

Mr. TucKER, General Manager of the Chicago, 
Milwaukee & St. Paul Ry., bas resigned. 

Mr. Cosy, Engineer of the Public Improvement 
Commission, of Troy, N. Y., hes resigned. 

Messrs, FREEMAN & MILL have opened an office 
as consulting engineers at S. E. corner Second and Race 
Sts. Cincinnati, O. 

Mr. Oscar SAABYE, M. Am. Soc. C. E., has been 
appointed Division Engineer of Maintenance of Way, on 
the Roanoke division of the Norfolk & Western R. R. 

Mr. ALBERT M. CAMPBELL, C. E. and M. E., of 
Charleston, W. Va., has assumed the management of the 
Mount Carbon Coal Co., Limited, at Powellton, W. Va. 

Mr. Henry C, FoLGEer, who has been for over 
5 years with the National Meter Co., has accepted the 
position of Secretary and General Manager of the Thom- 
son Meter Co. 

Mr. R. B. WILLIAMs, formerly of the West Shore 
R. R., has been appointed Superintendent of the Western 
Division of the New York & New England R. R. Mr. 
D. H. Nicnois is General Superintendent of the road. 

Sir Josepn Hickson, General Manager of the 


‘Grand Trunk Ry., has resigned. He succeeded Mr. C. J. 


Brypes in 1874, and will now be succeeded by Mr. L. J. 
SARGEANT, General Traffic Manager. He will remain in 
Montreal, and will act as adviser to the Canadian Board 
of Directors. 

Mr. SELA CHAMBERLAIN died at Cleveland, O., 
on Dec. 27. He organized the Chicago, Milwaukee & St. 
Paul Ry. Co., and built most of the lines comprising its 
system. He also built the Lake Champlain, the Cleve- 
land & Pittsburg and the Cleveland, Lorain & Wheeling 
R. R., of which latter road he was president at the time 
of hisdeath. He also built several canals in Ohio, Penn- 
sylvania and Indiana. 

Col. Wm. H. Patng, Past. Pres. Am. Soc. C. E., 
died suddenly at Cleveland, 0., Dee. 31. He was 
born at Chester, N. H., in 1828. In 1849 he made surveys 
for a wagon road across the Rocky Mountains, and in 1853 
for a railway from Sacramento into Utah. During the war 
he served in the Engineer Corps. In 1849 he was chosen 
one of the engineers for the Brooklya Bridge; he designed 
the grip for the cable cars, and after the completion of the 
bridge continued to act as engineer until July, 1889, 
when he resigned and opened an office in New York as a 
consulting engineer, making cable railways his specially. 
He prepared the planus for the 10th / ve. and 125th St.cable 
railway in New York, and assisted in the preparation of 
those for the proposed Third Ave line. He had been con- 
nected with cable roads in Denver, Kansas City and Oma- 
ha, and at the time of his death was in charge of the con- 
struction of 20 miles of line for the Cleveland City Cable 
Ry. Co. 


NEW PUBLICATIONS. 


~The Rulo Bridge. A report to Charles E. Perkins, Pres. 
ident Chicago, Burlington & Quincy R.R., By GrorGE S. 
Morison, Chief Engineer of the Rulo Bridge. Large folio; 
pp., 30; 23 plates. 

This Rulo bridge crosses the Missouri River at the town 
of that name and near the mouth of the Great Nemaha 
branch. It isasingle track railway bridge, with three 
channel spans of 375 ft. each, with twoapproaches of three 
125 ft. deck spans each. The piers are of granite on pneu- 
matic caissons for the channel spans, and of cylindrical 
form for the approach spans. The text includes a general 
description of sub and superstructure, and valuable tab- 
ular detail of cost of foundations and time of execution. 
The weights and cost of the superstructure is also given 
ina similar manner. The appendix contains the masonry 
specifications; record of caisson sinking; detail of time 
cost and material used in foundations for separate piers; 
specifications for superstructure and tests of steel eye bars. 
The illustrations are very complete, as would be expected 


from a work brought out under the supervision of Mr. 
Mofgtson. One of the most interesting of these is 
“clay hoist,” or special air-lock with an elevator arrange- 
ment for lifting and dumping buckets of clay. The move- 
ment is that of the ordinary elevator, with compressed air 
substituted for hydraulic power. The diagram showing 
rate of progress in caisson sinking is also novel in its ar- 
rangement, 


—The Basic Bessemer Process. Translated from the 
German of Dr. HERMAN WEDDING by Prof. Wo. B. PHIL- 
Lips, Univ., Ala-., and Ernst PRocHAsKA, Metallurgical 


Engineer. New York Scientific Publishing Co., 8vo; pp. © 


224; 70 cuts, 5 large plates. $3.50. 

‘this work is beyond question the most complete, as it is 
almost the only one, on basic Bessemer processes. Its 
author, Dr. WepptNe, is (or was till lately) Professor of 
Metallurgy in the Royal Mining Academy of Berlin. He is 
one of the most eminent living authorities on metallurgieal 
subjects, and he has gone into this basic process with 
true German thoroughness. A second edition of the orig- 
inal work appeared only last year (the original having 
been first published in 1884), but added little of value to 
what was given in the 1884 addition, the translators de- 
clare. We presume, however, that what new matter was 
important has been included. The historical record of 
the process is certainly very complete, and the construction 
of the converter, the materials, the chemical and phys- 
ical reactions of the process, are all described and illus- 
trated with great minuteness. As is well known, this 
process has been much more extensively applied in Ger- 
many than elsewhere, and it is natural that the most com- 
plete treatise on it should come from there. But there is 
a great field for the process in the Southern States of this 
country; a field which is beginning to be occupied, and 
there especially this translation of an admirable treatise 
will no doubt be highly appreciated. 

We trust itis by accident that the full name of the 
author does not appear anywhere in the volume. Its 
title reads “‘Wedding’s Basic Bessemer Process,” only, 
instead of the more correct form which we have pre- 
fixed to our notice; and who or what the author is, except 
that he is “‘distinguished,” nowhere appears. The trans- 
lation was said to be an authorized one, however. 


—Les Grands Tunnels des Alpes et du Jura, Par 
JAMES LADAME, ancien eleve de l’ecole polytechnique et 
de l’ecole des mines de Paris; ex-Virecteur des mines et 
usines; ancien ingenieur en chef des chemins de fer du 
Nord de l’Espangne, du Portugal, du Clermont-Tulle et 
du Jura Industriel; ancien Conseiler d’etat et Directeur 
des travaux publics du Canton de Neuchatel. 1889. 8vo 
pp., 288; 4 maps. For sale by the author at 169 Boule- 
vard Saint-Michel, Paris. Price $1. 2 

The sub-title to this volume indicates that it is the re- 
sult of an extended study of the proposed Gemmi-Simplon 
tunnel project, though but a comparatively small part 
of the book directly discusses this subject. The first 255 
pages are devoted to a general history of tunneling in 
Europe, including a great number of the smaller tunnels, 
as well as those included in the title proper. The author, 
while referring several times to Mr. DRINKER’S excellent 
work, handles his subject differently. M. LADAME does 
not deal with tunnel methods or detail of working. He 
simply gives in a very concise form the results of an ex- 
tended European experience in the cost of tunneling, and 
the reader must bear in mind that all prices used are 
based upon this European practice and upon generally 
low wages for labor. With this caution, many of the re- 
sults are interesting and valuable to tunnél engineers. 

Commencing, practically, with a description of the Jura 
tunnels of Credo, Loges and Hauenstein (built 1854-60), he 
gives in each case their rate of progress, cost and general 
method of working. The great tunnels of the Alps are 
next described separately, as to history, plant used, 
method of attack, character of material, cost at various 
periods, etc. ‘this portion of the work covers the Mont- 
Cenis, Saint Gothard and the Arlberg tunnels. Succeeding 
chapters are devoted to a similar description of the ex- 
ceptional tunnels of France and Spain; and a list is given 
of tunnels of the second class in France, arranged in 
tabular form and classified under the various materials 
penetrated. In this list the presence of water, etc., depth 
and number of shafts, cost per running metre of excava- 
tion, timberiug, masonry and back filling, time of con- 
struction, etc., are stated in many cases. According toa 
summary given there were, on Jan. 1, 1883, 804 tunnels of all 
classes in France, of a totallength of 306,448 m., or nearly 
200 miles. The total expense of construction is stated as $76,- 
783,000, or an average cost of about $76 per lin. ft. These fig- 
ures are taken from the Documents Statistiques published 
by the Ministry of Public Works in 1884. At the end of 1862? 
there were only 315 tunnels in France, of a total length of 
9144 miles, built at an average cost of $86.52 per lin. ft. 
Another table gives similar information for 43 tunnels on 
the Saint Gothard line, between Immensee and Lugano. 
In this latter list the mean cost per lineal foot was $51.52, 
for single track tunnel, and $385.12 for tunnels partly single 
and partly double track. Nine single track tunnels on the 
Arlberg approaches, aggregating 3,836 ft. in length, cost 
about the same as the minimum price for similar tunnels 
on the Saint Gothard line. 

An interesting chapter follows on the general rules to be 
observed in fixing the form and dimensions of great tun- 


nels and in estimating their cost. We cannot follow out 
this discussion here, but give a table of the average cost 
of excavation in various soils and rocks as ar- 
ranged by the author from the experience gathered 
in the 379 double track tunnels generally treated of in this 
work. We translate this table into English measure, as 
follows: 
AVERAGE COST OF EXCAVATION FOR DOUBLE-TRACK 





os TUNNELS, Ee, 
i 
3 Average price. 
5! Minimum and 
5) | | maximum 
Nature of soil. I Excava- Per lin. ft. price per run- 
|O\tionpercu. oftunnel | ning foot. 
is) yd. = 
| | 
iota —|—| | — 
Granite. gneiss. '563.07 @ 3 85| 100.10 | 61.46@190.40 
Saisie sc cchg<c xs 39)1.38 @15.38) 75.42 | 43.11@ 70.68 
BONG eo s't0 sx 4005s P esias teas 90.85 | 84.75@ 93.33 
Jurassic .......... (691.23 @ 1.38 77.86 35. 24@157 .20 
Cretaceous........ |34/0 61 @ 0.77 59.60 | 27.37@ 92.25 
Tertiary and mod-| | 
eee \39/0.31 @ 0.61 105.80 51.52@188 .35 





NoTe.—It may be well todescrihe some of the above 
soils as follows: Granite and schistose rocks need no fur- 
ther description. The ic rocks of Central Europe 
are, generally s;eaking, a combination of shales and lime- 
stone. The Jurassic formation consists of the harder 
sandstones and limestones, interstratified with softer 
clays and shales. The cretaceous rocks include the chalks, 
chalk marl and stiff blue clay. The tertiary formation 
includes the modern sedimentary deposits, varying widely 
in their composition and character, and covering clays, 
sand, lignite, shells, etc. 





vation for double-track tunnels of relatively short length. 
These figures include only this excavation, loading and 
transport of material and lighting. They do not include 
the timbering, which in “soft ground” often increases 
the expense enormously. M. LADAME follows with a 
table of cost of excavation only of the three great Alpine 
tunnels, as follows: 

















| Per cubic yard. 3 
| . so 
" : 3 
TUNNEL. ge 5 $8 
a3 Bw 8 3 5 55 
on 48) $5 5S 
< & & o 
Mont-Cenis. | | | 
Hand driving,............. GRBs. skvarede esse lnsgeeess 
Machine driving. ......... ae Ps iianwne limawiae 
Prolongingtunnel.... .. .. 6.92, $2.46) $3.07 $67.07 
~ Saint Gothard. | 
pS re 17.84, 8.16} 9.54 170.73 
Helicoidal tunnel of Wat- | | 
COREG snsh.- eons... 4.97) 2.22} 2.52) 57.38 
Helicoidal tunnel of Leg- | 
UN aks Fatheuss éovgs sive 5.70} 2.31; 2.75) 62.74 
— on approaches..|........).....-++ = bingk teat 
r e | 
First kilometre............ 15.85) 3.20, 4.62) 114.43 
5.00, 123.78 





Middle kilometre.......... 16.62; 3.50) 








The prices given above, both for heading and entire sec- 
tion of tunnel, include all expenses due to mechanical in- 
stallation, length of tunnel, ventilation, draivage, etc, 
The Mont Cenis heading cubed 3.10 cu. yds. per lin. ft. 
The Saint Gothard heading cost about $5.00 per cu. yd., 
without cost of transport or extra expenses. M. PERNO- 
LET, another engineer, figured that this heading cost 
$6.50 per cu. yd., and divides this as follows: Cube of 
heading, 2.67 cu. yds. per lin. ft., costing $17.37. This he 
makes up as below: 


Hand labor in tunnel and removing débris.... ...... $4.54 
ci scacas cs cuudesasdknct ss seewesseebieiecowsaek 9.37 
CNIS 0h. Oh ungusdeuss. cavssdsoteconeaes .. 
SONU a ibs ene hekse SoG in wee aceacbescunve 2.13 

Cost per lin. ft. of heading..............s006 seeeees $17.37 


The consumption of dynamite was 6.2 lbs. per cu. yd. 
The workmen were paid 3 fr. 75 per day, or $0.75. 

M. LADAME discusses at some length the influence of 
the iength of tunnel and rapidity of progress upon the cost 
of construction. Up to 1,000 m., or 3,280 ft., he thinks that 
the relative expense varies but little in similar ground; 
for in such cases the attack is generally made from only 
two faces. Above 1,000 m., and when the overlaying soll 
does not exceed 600 to 900 ft. indepth, shafts must be con- 
sidered. While shafts reduce the time, and the interest 
on invested capital, says M. LADAME, they augment by 
“‘at least $30 per lineal ft.” the cost of the tunnel. This 
sum includes the cost of sinking the shaft, special hoist- 
ing machinery and the added expense of removing ma- 
terial, which latter he says is generally ‘‘ about 50 cts. per 
cu. yd. more ” than when removed in a horizontal gallery. 
He gives a table of 14 deuble and single track tunnels to 
prove these points. As to the influence of length of tunnel 
on price, he says that the Italian engineers found that the 
augmentation due to this fact alone was about $4.30 per 
lineal foot of tunnel in each kilometre, or 0.62 mile, 
beyond the first kilometre from the working face. This 
addition represented, essentially, the increased cost of 
transport and ventilation. In the Arlberg tunnel, the 
Austrian engineers figured this increase at $6.70 per lin. 
ft. of tunnel, on the same basis as before. 

According to the experience gained at the Mont-Cenis, 
Saint Gothard and Arlberg tunnels, the author figures, 
as a general rule, that the cost of mechatiical plant of a 
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long tunnel may be figured as follows, with European 
prices: 


is de eweneontewesedaed $700,000 
i: er ee ere rere sree : 800,000 
a9 wae Ngee ia gaeWubadysewes oweeual 900,000 


These figures do not include interest during the construc- 
tion. 

The concluding chapters discuss the proposed Gemmi 
and Simplon tunnel route at length. This route would 
extend from Thun to Indenin the Valley of the Rhone; 
then by an existing line to Brieg, and at this point tunnel 
under the Simplon and immerge at Domo d'Ossola. The 
tunnel under the Gemmi would be about one mile long 
and that under the Simplon 13 miles long. The total 
route, from Thun to Domo d‘Ossola, would be 57.7 miles, 
and M. LADAME estima ‘es the total cost at $30,000,000. 


— Massachusetts In,titute of Technology. Abstract of 
the Proceedings of the Society of Arts, for 28th year, 1889- 
90. Published by the Institute, 1890. Linus Faunce, 
Secretary. While every one of the 13 papers abstracted in 
this volume is interesting to engineers, the following may 
be especially pointed out: “Biological Analysis of Water,” 
by Prof. W. T. SEp@wick ; “ Electrical Purification of 
Sewage,” by Mr. F. M. GiLtEY; “The Application of 
Storage Batteries to Street Car Propulsion,” by Col. E. H. 
HEWINS, and the illustrated description of the engineer- 
ing building of the institute by Profs. CHANDLER, LANZA 
and SWAIN and Mr. S. H. WoopBRIDGE. “Domestic Steel 
for Naval Purposes” is the title of a paper by Lt.-Com. J. 
G. Eaton, U.S. N., containing much valuable informa- 
tion in a condensed form. Prof. ELinvu THOMSON’s “ Ex. 
periments with Alternating Currents” is also a most use- 
ful study of the effects of such currents in electric light- 
ing and of the phenomena resulting from induction and 
self-induction. 


—The Flow of Water in Fire Hose. An address by 
Joun R. FREEMAN, Hydraulic Engineer, at the Mass. 
State Firemen’s Convention, Sept. 11-13, 1890. 8vo. pp. 

This paper is largely an abstract, or rather expansion 
into popular form, of some valuable experiments pre- 
sented last year in a paper before the American Society of 
Civil Engineers, with other matter added gathered from 
the experience of the author as engineer of the depart- 
ment of Inspections, Adjustments, and Surveys of the 
Associated Factory Mutual Insurance Co. One of the 
most striking new facts contained in it we have noted 
and commented upon editorially, but the paper is other- 
wise full of information and practical suggestions. 


—Formulas and Tables Used in the Application of the 
Method of Least Squares. MALVERD A. Howe. Cloth, 12 
mo, pp. 32. Terre Haute, Moore & Langen. A collection 
of the principal formulas of the theory of least squares 
and a number of very useful tables for calculations of 
probable errors are contained in this handy little volume 
The presswork is unusually fine. 


—Valve Gears. By H. W. SPANGLER, P. A., Engr. 
U.S. N. Prof. Mech. Eng. Univ., Pa. New York: John 
Wiley & Sons. 8vo, pp. 175. 106 cuts. $2.50. 

This volume seems to be an excellently prepared ele- 
mentary text-book on the theoretical side of valve gear 
design, not pretending to have much that is new in it, but 
carefully compiled from the later sources of information. 
We call it elementary, not because the mathematical part 
of it is not complete enough to fairly cover the whole 
field, but because the practical side of the problem, the 
comparative results obtainable from different forms of 
different valve-gears under different conditions, is not 
touched upon at all. 


—First Lessons in Metal Working. By ALFRED G. 
Compton, Prof. Appl. Mech., Coll. City of N. Y., in- 
structor in charge of workshops. New York, John Wiley 
& Sons; 12mo, pp. 170, 95 cuts., $1.50. 

This little manual is just what its title implies, a prac- 
tical elementary treatise on practical handicraft metal 
working, blacksmithing, welding, tempering, chilling. 
drilling, sawing, filing, soldering, etc. The refinements of 
these ancient arts are not gone into, but the methods of 
plain ordinary work are clearly and simply explained by 
the aid of numerous cuts. The book is well calculated to 
serve a useful purpose, forso much of the art of metal 
working as is explained in it ought to be well and fully 
practically understood by every engineer. 


—Ninth Annual Report of the United States Geological 
Survey. 1887-1888. By J. W. Power. Director. Pub. 
Doc., 4to., pp. 717; 88 plates, 61 cuts. 

The greater portion of this ponderous and elaborately 
illustrated volume is occupied by detail reports on the 
Charleston earthquake, the geology of Cape Ann, Mass., 
the Yellowstone Hot Springs, and the gevlogy of North- 
western Colorado; all very completely and well described ; 
but if the entire United States is to be covered with cqual 
thoroughness, it is startling to think how many volumes 
the complete survey will need to cover it. The record of 
progress is hardly worth quoting, now that it is 
nearly three years old, but at the date of the report 
about a tenth of the entire area of the United States 
(306,140 sq. miles) had been accurately surveyed and 
contoured, and geological atlas sheets had been 
prepared for nearly this whole area, mostly on scales of 
about 2 miles per inch (1 : 125,000). It is p ain that within 
the next twenty years or so the entire area of the United 
States is likely to be as accurately mapped as are most 


European countries; and its geological features much 
more ac turately described and illustrated in ofticial 
reports. 


—Report of the State Board of Health of California, 
GERHARD G. TYRELL, M. D., Sacramento, Secretary, 
Pamph., pp. 284. 

Appended to this report, which seems complete and 
valuable, are several papers of unusual interest. Among 
those on diseases the most striking are two on “leprosy,” 
one of which is illustrated from photographs of several 
patients afflicted with the disease. A paper by W. R. Cu 
Ness, M.1)., reviews recent sanitary progress in California, 
as embodied in legislation, and states present needs. Among 
the needs Mr. CLUNEss mentions a sanitary survey of the 
State, advocates the utilization of sewage for irrigation. 
discusses cremation of garbage and the flushing of sewers 
In a country where irrmgation is a necessity the utiliza- 
tion of sewage for this purpose seems practicable, but 
testimony tothe contrary is given in a short article by 
D. G. MacGowan, Health Officer of Los Angeles, in which 
he gives an instance of a return to pure water where 
sewage had been used for irrigating Chinese truck gar 
dens. In this case it is claimed that after prolonged use 
the land became saturated with sewage, and was less 
productive than formerly. 

The most valuable paper in the collection, at least of 
those dealing with sanitation, is one on the ** Disposal of 
Sewage,” by RupoLPH HERING, C. E., of New York City, 
In this paper sanitary requirements are first discussed, 
and then historical data and the results of experiments 
are presented. The paper has been printed separately in 
a pamphlet of 8 pages. 


TRADE PUBLICATIONS. 


—Ilinois Steel Co: Milwaukee Works.—A neat cata- 
logue of sizes and sections rolled; iron, steel and nail 
classifications; tables of weights and special information; 
lithographs of special shapes, including light rails, car 
truck channels, Z bars, etc. 


— Frogs, Switches and Crossings. Catalogue of the 
Wier Frog Co., Cincinnati, OU. Oblong 12mo., pp. 164, 85 
cuts and plates. 

A very handsomeiy prepared and complete catalogue of 
the specialties carried by it. 


—Table of Weights of Wrought Iron Plates. Rochester, 
Bridge & Iron Works, Rochester, N. Y., Blue print 
pamph., pp. 10. 

These tables cover plates 1 ft. long, from 1 to 80% ins. 
wide, and from 1-16 in. to 1 in. thick, inclusive, computed 
on the assumption that the metal weighs 480 lbs. per cu. 
ft. While not strictly speaking a publication, we have 
no doubt that copies can be obtained as 4 courtesy by 
those having good reason to ask for them, and they should 
prove very convenient in estimating. 


SOCIETY PROCEEDINGS. 


Liverpool Engineering Society.—Meeting of Dec. 
10. The President, Mr. Ferdinand Hudleston, Assoc. M. 
Inst. C. E., in the chair. After the usual routine busi 
ness Mr. Thomas L. Miller, Assoc. M,. Inst. C. E., des- 
cribed some refrigerating apparatus which had been 
adopted under peculiar circumstances for the preserva- 
tion of provisions at gold mines in Peru. The construc- 
tion of the apparatus and the manner in which it was 
worked evoked considerable discussion among the mem- 
bers present. Mr. Miller also brought before the meet- 
ing a proposed system for the measurement of the elon- 
gation of test samples, and gave statistics of a number 
of tests which had been made in connection with this 
proposed system. 


Engineers’ Club of Philadelphia.— Record of regular 
meeting, Dec. 20, 1890. President H. W. Spangler in the 
chair; 21 members present. Mr. Edward Hurst Brown 
presented a paper on Suburban Development in which he 
referred particularly to the development of suburban 
places of residence in the vicinity of Philadelphia. Mr. 
Henry G. Morris advanced the opinion that a large build- 
ing, something after the order of the Drexel Building in 
Philadelphia, could be most advantageously used as a 
place of residence by families; that a city could be con- 
structed with such places on alternate squares, arranged 
after {he manner of the black squares on a checker board, 
leaving the other spaces open for healthful breathing 
spaces and various purposes. 

The Secretary presented, for Mr. John Graham, Jr., a 
paper upon the Use ofa Pumping Dredge by the Norfolk 
Company at Norfork, Virginia, and explained its use in 
the reclamation of low waste land in such localities. He 
says that the advantages of this machine seem to be its 
ability to transport material to a reasonable distance; 
celerity in dredging and removing obstacles to navigat- 
ion; celerity in filling; economy in removing and deposi- 
ting the material. The Secretary presented, for Mr. G. R 
Henderson, a paper on Crown Bar Stays, illustrated by 
two drawings of stays, and giving the formulas by which 
they were proportioned in his practice, also the results of 
actual tests as to strength. The Secretary presented, for 


Mr. Charles H. Haswell, a brief paper upon Shingle for 
Concrete and Beton. He is of the opinion that shingle 
under certain conditions is superior to broken stone in the 
composition of concrete and beton, both in strength and in 
economy of cost. Howarkp MURPHY, Secretary. 

Western Railway Club At the meeting on Dec. 16 the 
paper by C. A. Schroyer on “ Draft Rigging" (see Enat 
NERERING News, Dec. 6) was discussed by Mesers. Waiti, 
Burr, Schroyer, Rhodes, Verbryck, Johann, Forsyth and 
others. 

Mr. Waitt advocated the Lake Shore draft rigging, de 
signed by Mr. John Kirby, in which a timber is put in 
joining the rigging on the two ends of the car and thus 
making it continuous. With this rigging breakages did 
not occur unless the draft sills were broken down ina 
wreck. He thought a mistake had been made by the 
Master Car Builders’ Association in perpetuating the 
spindle drawbar. Mr. Schroyer commended the Lake 
Shore rigging, but said it would require such a radical 
change in construction that it would be difficult to adopt 
it. 

Mr. Rhodes alluded to the statement in Mr. Scroyer's 
paper that buffing and pulling strains are taken on a line 
4 to 6 ins. below the sill line of the car, and said that he 
favored attaching the draft rigging directly to the sills, 
and not to separate draft timbers as commonly practiced. 
The end sill is made narrow and deep, and is re enforced 
by a sub-sill attached securely to the main sill and con 
tinuous with it. There is no tearing down of the end sill 
in this case, and the blows received in service are largely 
absorbed in the sub-sill and main sill. Recently de 
signed cars on the Chicago, Burlington & Quincy are 
built in this manner, and it seems as if the 
cost of repairs might be reduced to 15 from 
the 50 claimed in Mr. Schroyer’s paper. The 
car floors have been lowered 6 ins. to7 ins., but there have 
been no complaints because of the change; in fact it may 
be regarded as beneficial. Messrs. Verbryck and Johann 
related experience showing the merit of the plan proposed 
by Mr. Rhodes, but Mr. Schroyer opposed it, claiming 
that in case the draft rigging was torn out, the cost of re 
pairs would be about four times as much when attached 
to the sills as when attached to separate draft timbers. 

Mr. Forsyth criticised Mr. Schroyer's statement that 
the ideal draft rigging should absorb in itself the buffing 
blo.s, and showed how small was the capacity of a 
spring to take up shock. The discussion here closed. 

A paper was read by Mr. D. ].. Barnes on “Vertical Piane 
Couplers and Automatic Air brakes.” The first portion 

of the paper with diagramsi abstracted in another col- 
umn. The author claimed the vertical plane coupler to 
be the best device yet produced for coupling trains. To 
ensure its success, however, the standard of excellence 
must be kept up and the contour lines adopted by 
the M. C. B. Association must be rigidly adhered to. 
Under the head “Estimate of Cost in Service,” the author 
took the ground that the average life should be based on 
wear as well as upon breakages. In passenger car 
service, for instance, the average life as regards break- 
ages would be about 40 years: but knuckles are worn out 
in 3to6 months. In freight service, if the average life is 
based on the number of breakages on some roads, the life 
would be 25 to 35years, whereas the coupler would cer- 
tainly be worn out in much less time. The author esti- 
mated the average life of malleable iron coupler heads at 
5 to 6 years on freight cars making 15,000 to 18,000 miles 
per year. Steel heads may last much longer, but knuckles 
will not last aslong. However, the cost of the coupler 
even with this life, willnot be greater than the rail- 
roads can bear, nor is it unreasonable when one considers 
the service performed by the device. When the breakages 
caused by the use of a link with the M. C. B. drawhead 
are removed the remaining breakages will be a small 
matter. 

To show, however, that on some loads breakages at 
present are larger than has been formerly stated, the 
author presented statistics showing breakages of 1,000 
couplers put in service at one time. At the end of 5 
months, during which time the cars were off the home 
line 60% of the time, the total breakages were 5< of the 
whole number. ; Half these breakages, however, were due 
to the breaking of knuckles through pin holes The total 
cost of repairing the breakages was $241, or at the rate of 
$!.15 per car per year on the home line. 

The author also favored the adoption of standard un- 
locking devices and the discarding of the many defective 
devices now on the market. 

Concerning automatic air brakes the author held that 
the established standards necessary to successful air- 
brake operation must be rigidly adhered to. Other triple 
valves than the one in common use should only be put in 
service unless they are so made as to meet these standard 
requirements, unless they are of such design as to act 
equally well under the unfavorable influence of dirt and 
grit, and unless they are of the highest grade of workman- 
ship throughout. 

Concerning the interdependence of the brake and 
coupler, the author held that te brake should be put in 
service as fast as possible without regard to the coupler. 
While the vertical plane coupler is a desirable adjunct of 
the brake, it is far from being a necessary one. In proof 
of this position a letter from the Westinghouse Brake Uo, 
was quoted, 
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COMING TECHNICAL MEETINGS. 

Engineers’ Club of Philadeiphia.—Next meeting, 
Jan, 8, Secy., Howard Murphy, 1122 Girard St, 

Civil Engineers’ Society of St. Paul.—Next meeting, 
Jan. 5, Seey., G, L. Wilson, 

Denver Society of Civili Engineers.— Next meeting, Jan, 
6. Secy., Geo. H, Angell, 

Western Society of Engineers.—Next meeting, Jan. 
6, Becy., J. W. Weston, 230 La Salle 8t., Chicago. 

Engineers’ Ciub of St. Louls.--Next meeting, Jan, 
7. Secy., W. H, Bryan, 30 South 7th St, 

American Society of Civil Engineers.~ Next meeting, 
Jan, 7, Secy., John Bogart, 127 E, 28d St,, New York, 

Engineering Association of the Southwest.—Next 
meeting, Jan, 8, Secy., Olin H, Landreth, Vanderbilt University, 
Nashville, Tenn. 

Technical Society of the Pacific Coast.—Next meet- 
ing Jan. 9, Secy., O, von Geldern, 408 California St,, San Franciso. 

Civil Engineers’ Club of Cleveland.—Next meeting, 
Jan, 13. Secy., A. Hf, Porter, 50 Euclid Ave, 

New England Rallroad Club.—Next meeting, Jan, 14, 
Secy,, F, M. Curtis, 

Civili Engineers’ Association of Kansas.—Next meet- 
ing, Jan, 14, Secy.,J, C, Herring, Wichita, Kan, 

Southern and Southwestern Railway C!lub.—Next 
meeting Jan, 15, at Atlanta, Ga, Secy,, W. H. Marshall, Rookery, 
Chicago, 

New York Railway Club.--Next meeting, Jan. 15, Rooms, 
dilsey House, Secy., H, G, Prout, 

Engineers’ Ciub of Cincinnati.—Next meeting, Jan. 
15, Secy,, J. F, Wilson, 

Northwest Rallroad Club.—Next meeting, Jan, 16, 
Becy., H, P. Robinscn, St, Paul, Minn, 

Northwestern Track and Bridge Association. Next 
meeting, Jan, 16, Secy., D, W, Meeker, St, Paul, Minn, 

Western Raliway Club.— Next meeting, Jan. 20. Rooms, 
Phenix Buildiig, Chicago, Secy., W. D, Crosman, 816 Rookery 
Bide, 

Engineers’ Society of Western Pennsyivania.—Next 
meeting, Jan, 20, Seey., 8. M, Wickersham, Pittsburg, Pa, 

Boston Society of Civil Engineers. Next meeting, 
Jan. 21, Seey,, 8. KE, Tinkham. 

Michigan Engineering Society. — Annual convention, 
Jan, 20 to 28, at Lansing, Secy., F, Hodgman, Climax, 





WirtH the opening of the new year, which we 
trust may be a happy one for all our readers, we 
are making preparations to further improve this 
journal in several ways, as notably in respect to 
furnishing more engravings, in the hope and 
expectation of making it some day as good a jour- 
nal as the character of its field demands. As one 
step to this end and the only one we are now pre- 
pared to specify, we shall shortly issue a GEN- 
ERA\. INDEX TO ENGINEERING NEws, from Vol. I. 
to and including Vol. XXIV. (the volume just 
closed). This index has been so carefully prepared 
and cross-referenced as to make readily accessible 
every technical article and paragraph which has 
been published in the whole period between 1874 
(when this journal began) and 1890, inclusive; and 
hence the date and the main facts, at least, of 
every important engineering event or design dur- 
ing this period can be at once found, while 
most of such events and designs will be found to 
be fully described and illustrated. 

The need for such an index has been greatly 
felt in this office or we should hardly have felt 


justified in going to the trouble and expense of 
compiling and publishing it, but every subscriber 
who binds his volumes will find it useful. The 
work is too costly to distribute gratis, especially 
as many subscribers do not bind their files. It will 
be published in a separate smal]l volume. neatly 
bound in cloth, and sold at one dollar, postpaid. 
We shall expect to issue revised editions, extended 
to date, every four or five years. 





es 


A HINT as to the comparative strength and 
durability of the new and old styles of car couplers 
is contained in the following letter from a sub- 
scriber, who chanced to be on the spot, and thus be- 
came personally cognizant of the facts in the case: 

At 6a. M. this morning (Dec. 24), the southbound freight 
on the R. & D. (Spartanburg & Union R. R.), ran on toa 
blind siding that had not been locked, and was thrown 
wrong in the night by some unknown party. Five cars of 
mixed freight were smashed to kindling. the engine was 
damaged, and a brakesman badly hurt. All the M.C. B. 
couplers on the cars were uninjured, as far as 1 could tell, 
and the others broken. 

We are gratified to observe that it is becoming 
increasingly common for some reader of this 
journal to be near at hand when accidents with a 
moral to them: occur, and to take pains to gather 
the facts for us; and we take this occasion, the 
opening of a new year and volume, to again re- 
quest every subscriber or reader who may be in a 
position to obtain early and correct information of 
any accident which has technical interest or sig- 
nificance (we care for no others), to obtain draw- 
ings, photographs, and details for us as promptly 
as possible, and at our expense, whether we are 
able to finally use the information gathered or nob. 

We hold such faiiures to be the most instructive 
of all possible records, and the most effective in en- 
forcing good practice: and the weaknesses of our 
poor human nature are such that the effectiveness 
of such instances Varies in more than direct ratio 
with the seriousness of the disaster. An accident 
or failure which is barely escaped ought to carry 
with it as impressive a moral as if it had occurred. 
but it does not; nor will the same occurrence 
which causes the loss of one life have as great ef- 
fect as if, through some chance having no real re- 
lation to the primary cause, a hundred had been 
lost. Therefore, and not because of its sensational 
aspect, the more serious the disaster, the more 
promptly and fully we desire to record the facts in 
regard to it. 





THAT there is even yet considerable room for useful 
effort in the way of the introduction of standards 
is strikingly illustrated by a passage from a recent 
paper by Mr. JoHN R. FREEMAN, noticed elsewhere, 
urging the introduction of a standard hose coup- 
ling thread for fire hose. In regard to the need for 
it Mr. FREEMAN makes this amazing statement: 


There are at present in use inthe United States more 
than 200 different varieties of screw threads for coupling 
the ordinary 24 in. hose. The Chapnian Valve Co., has 
more than 200 different sizers, and the Boston Woven 
Hose Co., has upward ot 300 different sizers or pattern 
threads, each of which is supposed to be enough different 
from the others, that it would not couple and make a 
first-class workman like job. There are other makers of 
hose-fittings who have even larger stocks of sizers than 
these. This wonderful diversity is almost beyond belief 
to a man who is not engaged in the manufacture of hose, 
valves, hydrants, hose-couplings, fire-engines, or nozzles; 
but alittle reflection will show to any man who is a prac- 
tical machinist that it can be true. The pitches of the 
thread vary between 6 to aninch to7, 74, and8. Foreach 
one of these different pitches nipples may be found, varying 
in diameter from 3 to 3 5-16 ins. on the outside of the male 
thread, and each of these pitches and each of these dia- 
meters may further be rendered different by a different 
degree of sharpness of the V-shaped thread. 


Not satisfied with this immense variety, more- 
over, new customers are constantly adding more, 
as new chief engineers of railways are (or used to 
be, for the practice has decreased) constantly de- 
signing new rail sections, each appearing to feel 
that their right of judgment as to the *‘disposal of 
material” ought to be practically asserted. As 


respects fire-hose, this is particularly senseless and 
dangerous, since in all really great fires it is neces- 
sary to call on surrounding cities and towns for as- 
sistance. In the great Chicago fire of 1871, for ex- 
ample, the fire began Sunday evening (Oct. 8), and 
burned all day Monday and until Tuesday morning, 
before the last house burned took fire. Here there 
was time even to bring on fire engines from New 
York, and in case of a great fire in New York, en- 
gines could easily be brought from Philadelphia in 
2 hours, and from Boston in 5 hours; but the fire 
hose of no one of these cities will intercouple! The 
estimated cost of doing away with this confusion 
1s not large. For cities like Lawrence, Haverhill 
and Fitchburg, with 20,000 to 40,000 population, 
and perhaps 10,000 ft. of hose, it is estimated at less 
than $400, or one or two cents per inhabitant. But 
while everyone admits in the abstract that this 
ought to be done once for all, every city wants 
their coupling to be made the standard, and so no 
progress is made. 

THE expediency of very heavy rail sections has 
evidently impressed itself strongly upon the mind 
of some unknown subscriber to this journal, who 
sends us as a *‘ Happy New Year, ’91,” a “‘ life-size” 
section of a 4U0-lb. rail section, of strictly orig- 
inal design beyond question, and which we have 
no doubt would excite interest if referred to the 
Am. Soc. C. E. committee on rail sections. It 
might not unreasonably be claimed to be the 
‘‘limit” toward which we are steadily approximat- 
ing. It has the generous proportions of 11 ins. base 
by 103 ins. height, and in other details is at least 
unusual. The top corners, for instance, are 
rounded off by a 1-in. radius, which does not 
strike one as so very excessive on the 
drawing, but which yet goes somewhat 
beyond the most extreme proposals here- 
tofore made. On the head it is noted: ‘‘If 
made 0.12 in carbon, it will be too soft,” which we 
apprehend would be very apt to be the case. On 
thé base we are told: ‘‘Silicon as good as carbon,” 
and on the neck it is suggested that ‘‘Here is the 
chance for phosphorus to get in its work.” The 
head is curved to a 24-in. radius only, and yet has 
a noticeable crown, for the head has the generous 
width of 533 ins. If our page were big enough to 
hold this rail-section, and we had a page to spare 
for it, we shculd have been pleased to have en- 
graved it for the amusement of our readers, for it 
is much more amusing to look at than it is to 
descrike. 

UNFORTUNATELY, we are obliged not only to in- 
definitely postpone the presentation of the above 
described rail section, but also to postpone until 
our next issue a diagram which will be examined 
with more lasting interest, if not pleasure, viz.: a 
diagram giving the total shipping weights of iron 
single track bridge spans for spans between 20 and 
210 ft., and for all the different *‘maximum” roll- 
ing roads which have prevailed since 1875. 
Of these there have been no less than four 
since the first of the series, the Cincinnati 
Southern ‘‘Mogul” specifications (1,820 Ibs. 
per lin. ft. rolling load), were adopted 
as embodying the latest and best practice. The 
greatest rolling load shown on the diagram 11s still 
somewhat below what is at this moment actually 
proposed by one of our leading lines, viz., a 
‘*typical” Decapod loading, followed by “50 lbs. 
per lineal foot of track ; and yet it is as nearly as 
may be double what was the advanced practice of 
1875. How little effect upon the weight and cost 
of bridges these great differences of live load make 
will be better seen next week. We will not now 
enter into further details on this question, but we 
mention the diagram in advance of its appearance 
in order that it may havea double chance of reach- 
ing the eye of all those interested in bridge con- 
struction, which includes a very large proportion 
of our readers, 
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TRACK LAID IN 5,095 MILES 
TRACK LAID IN 1890 5,981 MILES 


The above includes only main track, laid during each calendar 
year, on which regular trains are, or are to be run, to do business 
as common carriers of both freight and passenger traffic; thus 
excluding sidings, double tracking, lumber or mining roads not 
carrying passengers, and motor roads carrying passengers but no 
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The Railway Construction of 1890. 

The detailed list of the railway track laid in the 
United States during the calendar year of 1890, 
which we present with this issue of ENGINEERING 
News, shows that the total addition to the railway 
mileage of the country during the year will not 
vary much from an even 6,000 miles. Necessarily, 
as our reports are sent in before the end of the 
year, the tracklaying up to Jan. 1 on lines where 
work is in progress has to be estimated. Delayed 
reports may also cause some additions and changes 
to our detailed list. On the whole, however, there 
will be but little change from the above total. 

In connection with the statistics we have shown 
on the accompanying map the location of each 
line of track laid during the year, together with 
the exact location of all the railway mileage con- 
structed during each of the preceding four years. 
Our map thus shows the railway construction of 
one-half a decade, but in that short period an 
enormous addition has been made to the mileage 
heretofore existing. It is not generally appreci- 
ated how very large a proportion of the total rail_ 
way mileage of the country has been constructed 
during it. 

To bring this clearly into view we have com- 
piled from our records the following table and 
diagrams showing the mileage built in each group 
of States during each year since 1885, with the per 


TRACK LAID PRIOR TO JAN.1|. 1886. 


30 235 20 


84 43/ Miles 


cent. of increase for each year over the total mile- 
age at the end of 1885: 
NEW MILEAGE CONSTRUCTED, 





os Mileage added during wr 
Group of wes iiheelandaeadme cinieetansensatiilel ~—p 
States. g = | | $2 
= 2S | 1885, | 1887. | 1888. | 1889. | 1390. | = 2, 

= + 
vantages cee el gts Real adel cae ncaa Beanies 
New Eng.. 6,311) 40) 126 180° 80) 92) 418 
Middle .,.... 18,475, 347) 215) 200) 437| 328) 1,527 
No. Central. | 31,502) 1.320) 1,751! 896) 687| 693) 5,347 


So. Atlantic. | 12,167; 914) 836, 1,174) 1,095! 1,306 5,325 
So,Central.. 9,669) 319| 858. 1,022} 772} 900) 3,871 
So'western.. | 22,095) 2,472) 5,118. 1,500| 851| 975) 10,916 
No’western.. | 19,348) 2,503) 3,144! 774 566, 991| 7,978 
Pacific...... 8,790, 556, 601| 929) Got) 696, 3,468 


5,005, 5,981) 38,893 


Total...... 128,362 Rare Se, 6,679 


PERCENTAGE OF INCREASE FROM TOTAL AT END OF 1885. 











j | 
Ini} In2 | In3 } in4 | In5 
year.| years. | years. | years. | years. 








New England ..... 0.6 2.6 3.8 5.1 6.6 
Middle............. 18 | 30 | 41 | 60 | 8.2 
North Central “..-] 41 | 9.7 | 126 | 4:7 | 16:9 
South Atlantic....| 7.5 | 143 | 24:0 | 33.0 | 43.7 
South Central. .... 3.2 | 12.1 | 22.7 | 30.7 | 40.0 
South Western ...| 11-1 | 34:3 | 41.1 | 44.9 | 49:4 
North Western... | 12.9 | 29:1 | 33:1 | 35.8 | 41.1 
Pacifie............. 6.3 | 14.3 | 2:8 | 30:8 | 38:7 

Total, U. 8... 6.5 | 16.4 | 21.6 | 25.5 | 30.2 


The accompanying diagrams show graphically 
the matter presented in the table. In diagram No, 


1 the lines to the left of the vertical axis represent 
the track laid in each group of States prior to Jan. 
1, 1886, and those at the right represent the track 
laid during the five years since that date. These 
latter are divided by short check-marks to show 
the amounts laid during each year. Otherwise 
the diagrams sufficiently explain themselves. 

The marvelous growth of the railway sys- 
tem of the Southern States is the most notice- 
able feature of the table. In the 18 States com- 
prised in the South Atlantic, South Central and 
Southwestern groups 20,112 miles of railway have 
been constructed during the last five years, an in- 
crease of 45.7 per cent., against only 18,781 miles, 
or 22.2 per cent., in all the rest of the country, a 
very striking and‘remarkable evidence of the rapid 
development of the ‘‘New South.” The South- 
western group has the greatest per cent. of increase 
to its credit, viz., 49.4 per cent. Closely following 
come the South Atlantic, the Northwestern and 
the South Central groups, with increases of 43.7 
per cent., 41.1 per cent. and 40 per cent. respect- 
ively. For the whole United States the increase 
has been 38,893 miles, or 30.1 per cent. 

Naturally the addilion of nearly 40,000 miles of 
new railway within so short a period of time has 
produced changes in the channels of traffic which 
have not been in every way satisfactory. The 
present *‘ railway problem” is due largely to this 
alone. Taken as a whole, however, this 38,800 


we give below the mileage of track laid in each 
State and group of States during the year : 


No. | No. No. | No. 
Cos. |lines.| Miles. Cos. |lines. Miles, 


SOUTH CENTRAL STATES, 





NEW ENGLAND STATES. Ky Ww Lb DIR 
Me... 4 i 38 Tenn il 2} 25 
N.H 2 2 37 Ala 16 23 24 
Wiacchion 1 1 2 Miss.... 5 5 x2 
Mass 2 2 1 La 4 ‘ 121 

Total. 9 9 92 Total 43 58 900 
SOUTHWESTERN 8TATES. 

MIDDLE ATLANTIC STATES. Mo ® il 163 
N. ¥ 3 I ‘ 29 Ark 7 7 120 
N. J 6 6 | 46 Tex | B 13 251 
Pa . 20 27 | #213 Kan 2 3 RO 
Md 1 1 | 40 | Colo 4 7 195 
— -—| — N. Mex.) 2 2 60 

Total.. 2 | 38 | 328 |In.Ter| 4) 6 106 

NORTH CENTRAL STATES. Total. 28 19 5 
Ohio .... 9 ll 217 NORTHWESTERN STATES. 
Mich | & 10 159 Mina 2 2 67 
Ind .. ..| 6 7 &l | Neb 6 6 299 
Dicase 5 5 121 N. Dak 2 3 38 
Wis 7 ll 115 |S. Dak.. ‘ ) 129 

— | ——- Wyo... 2 2 wo 

Total..' 35 44 693 Mont 3 8 398 

SOUTH ATLANTIC STATES. Total. 18 25 991 
Va oA 16 207 PACIFIC STATES. 

W. Va 5 6 96 Cal 4 6 113 
N.C . 9 14 2s5 Ore 1 i 38 
oe 4 6 238 Wash il 21 393 
Ga 13 13 396 Utah 4 6 4 
Fla 5 5 S4 Idaho ; 6 8 

Total 41 | & 1,306 Total 22 43 406 


Grand total for the United States, 5.981 miles of track 
laid on 326 lines by 215 companies. ; 

Total laid for Canada, 619 miles on 24 lines by 19 com 
panies. 


TRACK LAID SINCE JAN |. 1886 


New Enplarid States 
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North Central 
South Atlartic ” 
South tral : 
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United States (drawn to 4 of above Scale). 
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miles of railway has been a profitable investment. 
Many unprofitable lines have been constructed, it 
is true, but this loss has been more than balanced 
by the increased business on well directed exten- 
sions; and with the further development of the 
tributary territory all but a few of the present un- 
profitable roads will become paying enterprises. 
Turning to the construction of the present year, 





J Southern Groups (do. 


202 Miles. 


18 78! M les 


As seen by our map, while several long lines 
have been constructed, the work has been confined 
principally to building short connecting lines and 
branches. The work has been done by 215 com- 
panies on 326 lines. The average length of each 
line is, therefore, 18.3 miles. 

The field of greatest activity, for this as for pre- 
vious years, has been the South. In the 11 States 
east of the Mississippi over 2,200 miles of track 
have been laid, or 36.6 per cent. of the total. The 
longest line built in this section, and the longest 
line constructed wholly within the United States, 
was the extension of the Seaboard Air Line from 
Chester, S. C., to the Savannah River, 150 miles. 
The line will be extended to Atlanta, Ga., and will 
give the Seaboard Air Line system a road connect- 
ing with the Alabama mineral region. In Georgia 
the Savannah, Americus & Montgomery and the 
Central R. R. of Georgia have completed the long- 
talked-of line to Savannah. The Georgia Southern 
& Florida R. R. has built a long stretch of its Ma- 
con-Birmingham line, and the Marietta & North 
Georgia has completed its extension north to 
Knoxville, Tenn. 

In New England the Maine Central R. R. has 
built a line 32 miles long. The remainder of the 
work is confined to short branches and extensions 
to develop local traffic. On the whole, construction 
has been more active in this section than it was 
last year. 
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The work in the Middle and North Central 
States was confined with few exceptions to short 
branches. In Pennsylvania the New York, On- 
tario & Western has constructed a line into the 
Lackawanna coal fields, and in Maryland the Bal- 
timore & Eastern Shore has completed its line 
from Baltimore to the Atlantic coast. The exten- 
sion of the Pittsburg, Akron & Western from Ak- 
ron, 0., to. Garey, O., 109 miles, was the longest 
line of track laid in either group. This line is pro- 
jected to give the Pittsburg & Western R. R. a 
western cunnection and is being closely paralleled 
by the Baltimore & Ohio line from Akron to Chi- 
cago Junction. About 30 miles of this line 
has been completed. In the northern Michigan 
peninsula the Escanaba, Iron Mountain & Western 
R. R. has built a line from a lake port at Escana- 
ba into the mineral lands around [ron Mountain 

In the Southwest the Missouri Pacific Co. has 
built lines in Missouri and Arkansas. The Choc- 
taw Coal & Ry. Co. has built a considerable mile- 
age in Indian Territory, and in Louisiana and 
Texas the New Orleans & Northwestern, the Pecos 
Valley and the Wichita Valley companies have 
completed lines of considerable length. 

The longest line constructed in the Northwest 
was the Pacific Short Line from Sioux City, Ia., to 
O'Neill, Neb., 128 miles. This with the lines built by 
the Burlington & Missouri River, the Chicago, Rock 
Island & Pacific and the Kearney & Black Hills 
companies comprise the bulk of the mileage built 
in this group east of Montana. No track was laid 
in Iowa during the year. 

The work in the Pacific States was confined to 
a few large companies. In Idaho and Washing- 
ton the Great Northern, the Northern Pacific and 
the Union Pacific companies built the greater 
part of the new mileage. The Great Falls & 
Canada R, R., from Great Falls, Mont., to Leth- 
bridge, N. W. T., 198 miles, was the longest 
stretch of track laid during the year. Only 133 
miles are within the United States, however. The 
most active construction was in the Puget Sound 
region and was done principally by the Northern 
Pacific and Great Northerncompanies. The latter 
company completed a portion of its extension to 
the Pacific coast and tracklaying is in progress. 
In California the bulk of the track has been laid 
by the Southern Pacific Co., and the Rio Grande 
Western and Union Pacific companies have com- 
pleted lines of some length in Utah. 

Taking the country as a whole, construction has 
been at least as active as the business to be gained 
demands. There have been very few wild-cat 
enterprises and less competitive construction than 
for some years heretofore. It would seem that the 
capital put into new railway lines during the pres- 
ent year would prove a paying investment. The 
prospects for the future, as nearly as we can 
judge, we noted last week. They may be briefly 
and truly described as mixed. 


Subways and Sewers. 


We have received from a firm of civil engineers 
of Kansas City, Mo., a plan of subway construc- 
tion, that differs from those already in use in Lon. 
don and elsewhere in but one or two features. 
The first is the placing of the telephone, telegraph 
and electric light wires in the bottom of the sub- 
way, ina separate conduit; the second departure 
from usual practice is the separation of the drain- 
age from the subway problem, leaving the two to 
be worked out on distinct lines. 

We think there is something to be said in com- 
mendation of the latter feature. The subway dis- 
posal of underground fixtures is a modern require- 
ment, made necessary by the mass and variety of 
such fixtures now seeking space under the streets 
of our larger cities. The advantages sought ina 
subway system are (1) The orderly arrangement of 
the buried pipes, etc.; (@) accessibility to such 
pipes, for connections, repairs or extensions, with- 


out breaking the street surface, and (3) as a result 
of this disposal, a greater economy in street main- 
tenance, and the advantage of laying the best 
pavement to start with, with the assurance that a 
practically perfect surface can be maintained with 
a minimum of expenditure. 

If the drainage system is well designed and 
properly constructed, with house connections laid 
to the curb lines during the construction of the 
sewers, as they should be, there is no reason for 
breaking the street surface on that account; and 
the entire separation of the main drainage from 
the pipe subway is to the advantage of the latter. 
Unfortunately, it is in our older cities, where the 
drainage system is antiquated and least perfect, 
that there is the greatest demand for subways. 
But even in these cities it would seem that in 
many cases, if notall, it would be more economical 
and satisfactory to treat drainage and pipe and 
wire disposal as two separate problems. Their 
construction may be carried on distinctly or to- 
gether, as circumstances may warrant. Butas a 
rule one sewer is all that is needed in a street; and 
as an equally common rule, two smaller subways, 
one on each side of the street, meet the demands 
upon such a subway very much better than one 
large subway in the middle of the roadway. Con- 
nections have to be made with both sides of the 
street, and these can be provided for in advance 
in the case of the sewers; but the variety of pipes 
and wires to be connected, and the fact that this 
service is new and growing, and novelties are being 
continually introduced, make it practically im- 
possible to foresee all contingencies during con- 
struction in the latter case. 

Leaving the drainage to be disposed of as the 
best practice and local conditions may demand, a 
similar line of practice can be adopted for the sub- 
ways. Tie most serious objection to this orderly 
disposal of underground pipes and wires is the cost 
of construction, and this cost is in proportion to 
the depth of the subway below the street. Ifa 
sewer is to form part of the subway, this depth is 
fixed by the requirements of drainage, regardless 
of the space actually required for pipes and wires, 
and this depth may be excessive under certain con- 
ditions of the surface undulations. If this sewer 
is left out, the water pipe, in connection with frost 
penetration, practically fixes the depth, and this, 
in a masonry conduit, need not be more than 5 or 
6 ft. below the paving level. In other words, a 
subway built for pipes and wires alone, may re- 
quire a considerable width at times, but a clear 
height of 5 ft. would answer all practical require- 
ments, and the floor level may be made to conform 
with the surface undulations in most case3, and 
the expense of construction reduced in proportion. 

The subway problem must be handled in earnest 
in the near future inseveral of our large cities, and 
the wisdom and necessity of such orderly disposa! 
of pipes and wires is not questioned. The cost of 
construction is the stumbling block, and _it 
seems to us that the division of systems on the lines 
pointed out above, would materially reduce this 
cost and give better results. 


CORRESPONDENCE. 





The Washington Bridge. 


New York, Dec. 30, 1890. 
To THE EDITOR OF ENGINEERING NEWS: 

Sir: In the article on the Washington Bridge, in your 
paper of the 27th inst., the writer, following Mr. Hut- 
TON’s book, speaks of the design No. 13 as the ‘* Contract” 
drawing, and, while giving full credit to all other persons 
who submitted designs, does not mention the names of 
the designers of that plan, which has been executed with 
very little change. 

After rejecting all other plans, the Commissioners re- 
quested the undersigned to prepare for them plans and 
specifications upon which contracts might be made. We 
did so and were paid, as engineers, for so doing. 

Those plans and specifications, as indicated by design 
No. 13, were adopted by the Commissioners and the con- 
tracts let according to them. Subsequently, the plan of 


masonry was modified, as shown in design No. 14, and the 
price raised accordingly. 
Respectfully, 
CHARLES MACDONALD. 
THomas C. CLARKE. 


[We make the above correction with pleasure; and 
regret that full credit was not given in the original 
article referred to.—Ep. ENG. NEws.] 


Placing Cement in Test Moulds. 


PH LADELPHIA, Pa., Dec. 23, 1890. 
To THE EDITOR OF ENGINEERING NEws: 

Sir: While the subject of testing cement is being dis- 
cussed in your journal, I would like to know from the 
manufacturers how the, cement is put into the moulds to 
form the briquettes. You have quite a number of them 
represented in your advertisements. some of whom guar- 
entee the strength. 

I am informed that pressing the cement into the moulds 
with the point of the trowel is being abandoned by some 
of them for other methods giving higher tests. That the 
handle of the trowel or the fingers are used with consider” 
able force to pack the cement into the moulds; the cement 
being of the consistency of moist crumbled earth. As 
this is of as much importance as the shape of the clips in 
securing uniform tests, I hope those most interested wiil 
give their experience and methods. J.M.T. 

[We give in this issue an interesting article de- 
scribing the testing laboratory of the St. Louis 
Water-Works Extension—which includes the plac- 
ing of the test mortar in the molds. But we would 
be pleased to have the experience of others also on 
this point.—Eb. ENG. NEws.] 


Buoyancy of the St. Clair Tunnel. 


NEw HAVEN, Conn.. Dec, 29, 1890. 
To THE EDITOR OF ENGINEERING NEws: 

Sir: In considering the buoyancy of the St. Clair Tun. 
nel, would not the adhesion of the clay to the cast iron of 
the lewer half of the tunnel add quite a good deal to the 
resistance to rising? ; 

While receiving a large lot of spruce piling some two 
years ago, I noticed that in pulling the rafts or bundles 
in over the mud flats at high water some of the piles 
would be pressed into the mud from half to the whole of 
their diameter. They would remain there after the rest 
of the piles were removed for one to three tides, unless 
worked out witn a tackle. The water would cover them 
from 2to4ft. Harbor mud is perhaps more tenacious 
than ordinary clay, but it is also more fluid. 

Yours truly, FRANK BRUEN. 

[Even the stickiest mud does not adhere with very 
much force to smooth cast iron, unless it is attempt- 
ed to separate the two quickly, when the mud acts 
like a “‘sucker,” and atmospheric pressure may re- 
quire considerable force to be exerted to cause sepa- 
ration. Again, the buoyancy of a cylindrical body 
varies as the square of its diameter. The force by 
which it adheres to a sticky material in which it is 
imbedded varies only as the diameter. Hence, in the 
case instanced of the logs, a small one would stick 
in the mud when a large one would rise. Finally, 
such a force as the sticking of the clay to the cylin- 
der is too unreliable and uncertain of action to be 
taken into consideration in calculating the resist- 
ance to buoyancy of a permanent structure.—Ep. 
Ena. News.] 





Panel Concentrations Due to Engine Loads. 


To THE EDITOR OF ENGINEERING NEwWs: 

Str: It will, I think, be admitted that no one needs to 
be instructed how to find the moment by diagram at any 
point. Let, then, M@,, M,, Ms;, etc., be the moments thus 
found at the panel points 1, 2, 3, etc., and let the panel 
lengths be /,, Zo, Zs, ete. 

Now no one needs to be informed that the moment at 
any panel joint is equal to the moment at the preceding 
panel point, plus the sum of the preceding concentrations, 
multiplied by the preceding panel length. This is the 
principle upon which the diagram itself is based, and 
which any one who uses it must apply again and again. 

Now simply state this principle and we have for panel 
point 6: 

M, = M,+(R, + R.+ Rs, + Ry, + Rl; 
or for equal panels, 


M, 
R; = <———OF: +4R, +3R, +2 Ry) 


This is literally all there 1s to Mr. SzLapKa’s elaborate 
mathematical discussion which Mr. MARBURG praises 
so highly. The only difference is that it holds for any 
panel lengths, is simpler and requires less figures. It is 
self-evident. It is not demonstrated by a “somewhat 
more direct method;” it is simply a statement in symbol3 
of what any engineer not specially eminent might be ex 
pected toknow. Asitis written down directly it is un- 
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necessary, because the special results for any case can be 
written down directly also with equal ease and without 
reference to any formula. In so simple a matter formulas 
are nut only unnecessary, they are not even desirable. 
They are noaid. This is not an assertion that rare occa 
sions do not occur when we wish to find successive panel 
concentrations, but that, when they do arise, formulas 
are unnecessary . 

That Mr. MARBURG does not recognize this result as of 
greater simplicity and requiring fewer figures is probably 
due to the clumsy notation of his friend. If he will solve a 
case, he wil probably admit both claims. 

Mr. SZLAPKAS result would give for equal panels 

M, 
Ro=-*— [5 Ri +4 R43 Ri4 2R,|. Which is the 


simpler, or requires fewer figures? There could be no 
better commentary than is furnished by Mr. MARBURG, 
in criticising a resuit entirely due to Mr. SZLaPKa’s no- 
tation, while both run so entirely unconscious of the 
simple result which renders such notation a real hin- 
drance and such formulas worthless. 

Is it “* unfair” or “‘ unwarranted” to say that all this is 
obvious? What then is to be said of one who insults the 
intelligence ofa multitude of colleagues by saying that 
this application of the moment diagram is “‘ by no means 
generally known"? How many are there who would hesi- 
tate an instant in writing down this obvious result off- 
hand, or who would th‘nk it the subject for an elaborate 
paper afterwards? Whena writer labors with columns of 
mathematical gymnastics to deduce by clumsy notation 
and tedious reductions a perfectly self-evident result, 
covers a well-known principle out of sight with mathe- 
matical rubbish, fails finally even to recognize the prin- 
ciple itself, is it ‘‘ unfair’ or ‘“‘ unwarrante¢e” to point out 
that such discussions are unnecessary? I leave the an- 
swers to your readers. D. 





The Am. Soc. C. E. Engravings—Explanatory. 


New York, Dec. 27, 1890. 
TO THE EDITOR OF ENGINEERING NEWS: 

Sir: In your issue uf this week, illustrations of street 
railway track appear which are reproduced from the 
advance copy of my paper read at the Am. Soc. C. E. 
meeting, on the 18th inst. They furnish the theme for a 
criticism of the conduct of the business management of 
the affairs of that society, and I desire in justice to that 
management to offer a few words of explanation: 

The illustrations you comment upon were not intended 
for publication in that form. The advance copy is headed 
by a note which it was hoped would protect them as well 
as any mistakes in the text from premature exhibition. 
The note runs thus: 

“ This advance copy 4s subject to revision. Itis sent to 
you personally for discussion only, and with the express 
understanding that it is not to be published or furnished 
for publication in advance of its regular issue in the 
Transactions of the Society.” 

I am alone responsible for the roughness of the sketches 
which you illustrate; it was particularly notified to me by 
Mr. BoGartT that they would have to be redrawn, but I 
gave him no time to do it for the advance copy. Working 
myself very late, and plying him with text and drawings 
up to the day before the reading, it was impossible for the 
secretary to do as he desired. Some of them were left out 
altogether and only appeared as wall diagrams and others 
were put in roughly as shown in your illustrations. 

Asa matter of course the sketches are being redrawn 
for the regular issue of the Transactions. I must say in 
addition that, taxing as I did the patience and courtesy of 
Mr. BoGart and his assistants, I feel very sensible of the 
kindness Of their efforts to secure me a hearing at very 
short notice. 

Feeling sure that you will be glad to receive and publish 
this explanation, I am very respectfully yours, 

F. GRAHAM GRIBBLE. 

We give place to this explanation with pleasure, 
but it strikes us as an explanation which does not 
explain. The drawings might at least have been re- 
duced to some reasonavle and uniform scale, and 
would then have answered fairly well without re- 
drawing. To engrave them once for advance copies, 
and then engrave them over again for the final pub- 
lication is by no means a “ matter of course,” but 
an unusual and unnecessary extravagance, which 
we cannot believe was originally contemplated, 
though it may now be contemplated ; for the en. 
gravings and plates were neither better nor worse 
in style and economy of space than hundreds of 
others which have appeared in the last few years, 
and they were expressly stated to be reproduced as 
such, and not as anything exceptional. They 
chanced to be selected only as from the latest paper 
published. We did not and do not blame Mr. 
GRIBBLE for the “ roughness of the sketches.” They 
were rather better than those which we and others 
usually receive for publication. They needed only 
alittle touching up, and a reasonable critical ex- 
amination for missing details, to have been a!l right. 
The “ Advance Copy” notice quoted is a well: under- 


stood precaution to facilitate minor corrections and 
prevent premature publication in full. It is not atall 
intended to prevent publication in abstract nor to 
cover complete remaking of engravings. If such 
haste and extra expense to get the paper ready was 
necessary, how does it happen that other societies 
give no evidence of the same trouble in their publi- 
cactions ? There should not, and there need not be 
any such dearth of material as to require it.—Ep. 
ENG. NEws.] 


The Manufacture of Aluminum. 


PITTSBURG, Pa., Dec. 27, 1890. 
To THE Ep!ToR OF ENGINEERING NEws: 

Sir : I note an article in your issue of Dec. 20, page 559, 
regarding the ‘Mt. Carmel Aerial Navigation Co..” in 
which you quote—perhaps from some other authority— 
that the small cost of the first ship is due to the fact that 
the company manufactures its own aluminum. I should 
be very much obliged if you will let me know further in 
reference to this any data which you may have. The 
Pittsburg Reduction Co , so far as we know, are the only 
manufacturers of pure aluminum in this country, and we 
find our business impeded and our financial standing in- 
jured by the many statements printed in the papers, to 
the effect that other companies are manufacturing alum- 
inum, or have processes for man ufacturing aluminum, 
at wonderfully small costs. In giving quotations for alum- 
inum we are constantly met with the statement that 
this and that paper says that aluminum is being made, 
or can be made, by such and such parties at figures much 
below that at which we are selling the metal. Now. asa 
matter of fact, as stated before, we find no competition 
for our aluminum by actual sales at less prices than we 
quote, namely, $2 per Ib. We have reduced our prices 
lately to $2 for all quantities, instead of for large quanti- 
ties only. 


We feel confident that if there were any aluminum on 
the American market at less than the rates which we 
quote, we would very soon have the matter brought to 
our attention by our regular customers, who are paying 
our price for the metal. As before said, we have as yet 
experienced no competition from any aluminum manufac- 
tured in this country. In so far as we know, we are the 
only manufacturers of the pure metal in this country, and 
the Cowles Electric Smelting & Aluminum Co. are the 
only manufacturers of alumirum alloys other than eur- 
selves. All of the wonderful processes which have been 
written about in the papers have proven to be either 
myths, or worse than that, many of them actual frauds. 

THE PirrsBuRGH REDUCTION Co. 


[The note to which our correspondent refers was 
given only as a press statement. We did not at the 
time feel the slightest confidence in it, and it was 
referred to rather as a press absurdity than any- 
thing else, though, perhaps, we hardly took pains 
enough to make this clear. We have understood 
that the Cowles Co. were now prepared to furnish 
pure aluminum commercially, but otherwise than 
that our understanding of the aluminum situation 
is precisely that given by our correspondent.— 
Ep. Ene. News.] 


Methods of Fire Inspection. 


“Boston. Mass., Dec. 27, 1890. 
To THE EDITOR OF ENGINEERING NEWS: 

Str: I send you herewith a method of inspecting school 
houses at Lynn, where I have been a member of the 
school board for a number of years. I have adapted the 
well known method of insurance inspection reports to a 
blank for a monthly inspection of school property by the 
schoolhouse mechanic, who carries a set of these cards in 
his pocket each month, and as he visits a building in the 
course of other duties he makes out a report, if he has not 
already done so, and towards the last part of the month 
he visits the few buildings, if any, which he has not had 
occasion to visit in the course of other duties during the 
month, 

I donot know but it is a great way outside of the line of 
the poiicy of your paper, but 1 believe establishments 
having a large number of buildings should have a sys- 
tematically recorded inspection of their own, and in this 
connection I enclose some blanks showing methcds of in 
spection which I have prepared from time to time for the 
use of several different kinds of mills. Practically all of 
the largest establishments which we insure maintain their 
own system of inspection. Our report will probably not 
be given to the press for about a month. 

Cc. J. H. Woopsury. 
[The blanks enclosed are on a card of ordinary 
postal card size, on one side of which is the name of 
the school and blank space for “Special Faults or 
Remarks,” and on the other the following list of de- 
tails: 

Draw a line a ag words to be specified, Write re- 

marks on other sid 


1. Yarp—Good Order. Fair Order. Hepates. 
2. Fences—Good Order, Fajr Order. Neglected 


OvTsuILpInes—Clean. Fair. Neglected. 

FLUSH VAULTs—Clean. Good Order, Neglected. 

W ATER CLOSETS—Clean. Good Order. Neglected. 
. SCHOOL Rooms—Good Order. Fair. Neglected. 
CELLARS— Good Order. Ashes. Neglected. 
CLos*tTs—Clean. Orderly Neglected. 

SToves. FURNACES, STEAM—Good Order. Fair Or 
der. Neglec' ed. 

10. VENTILATING APPARATUS—Good Order. Fair. 


SRnE yey 


Neglected. rt 

ll. StNKs AND Favucets—Good Order. Fair. Leaky. 
Neglected. 

12. Winpows—Good Order. Out of Order. Glass 
Broken. 


13. Name of Janitor. 


The other blanks, differing somewhat for different 
works, are prepared to give the following details for 
every floor of every building, of factories and other 
works: 


Sufficient Casks and Pails, all filled. 

Waste and Dirt Boxes, emptied properly and weil cared 
for. 

Neatness of Closets and Benche , and Workmen’ 
Drawers 

Combustibles in Contact with Steam Pipes. 

Unclean Machinery 

General Order of Room. 

Hose and Fittings in good order. 

Valves to Sprinklers see. and sealed open. 

Gas Heaters, etc., safely arranged. 

Shellac, Alcohol, Paints and Oils, safely arranged and 
carefully used. 

Safety of Elevator Machinery. 

Condition of Elevator Hatches, etc. 

Fire Shutters. 

Fire Doors and their Latches and Hangings. 

Safety of Watch and Repair Lanterns. 


Were such careful inspections more common, 
there would be fewer fires.—Ep. Ene. NEws.] 


A Slide Rule Question. 
CHATTANOOGA, Tenn., Dec. 23, 1890. 
To THE EDITOR OF ENGINEERING NEws: 

Sir: Although not a civil engineer, I take your journal 
regularly and get much valuable information from it. I 
am much interested in anything appertaining to the slide 
rule, but rarely see an explanation of it that does not re- 
quire explaining. Your contributor, Mr. Wa. Cox, in his 
paper on this subject gives a simple formula: 

exXexS ew . 
8 
In working this he brings im another factor, 10, which is 
not explained, and makes an enigma of the whole thing 
to me. QUIRK. 


[There are few explanations of anything which 
do not still need explaining. The understanding 
depends simply on what is written and read without 
further practice and study. Inemploying the factor 
10 in the sentence, “bring 10 on the slide Cto the 
runner,” Mr. Cox referred to the right slide index. 
This will be evident if the example is worked out on 
lines Cand D of a Mannheim rule. The method of 
procedure is as follows: 

Set 8 on slide C over 4 on rule D, whichis equiva- 
lent to, divide 4 by 8, = .5. Under5on slide C is 
found on rule Dthe product of .5«5 or 2.5, which 
has now to be multiplied by 6. We do not read off this 
product 2.5, but bring the runner or slide to it, and 
then to multiply it by 6, bring the index of the slid 
to the runner (which in this case is the right hand 


index, or 10,) and under 6 on the slide C, is found 15 
on the rule D, which is the answer. In this connec- 


tion we find that in an unknown number of the is- 
sue of Dec. 20, several figures were pulled out in 
printing the formulas at foot of page 544, These can 
be rereplaced as follows: 2nd formula should 


read./4xQ9 the 3rd should be v = “d —Ep. ENG. 


NEws. 


Further Slide Rule Computations. 


New York, Dec. i7, 1890. 
To THE EDITOR OF ENGINEERING NEws: 

Sir: Herewith two more formulas for the slide rule, 
which you may perhaps find worthy of space in your jour- 
nal. They are each performed with one single setting 
which really teems remarkable. 


A..' Under 64. ; 113.6. Ans. 


(Rx x =) Inv. {C-- Set 12 | Over 9. 


mys | 
aA 
JX (C..../Set& 
¥ — Ge Inv. 8 Under 6. 


i 


D....\Over 7. \Find 8.57 Ang. 
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I have made a slide rule, with which I can with one 
single setting work out such examples as: 


J” x 3? x9 = 63, 


which I will show you at a later date. Ww. Cox. 


The Mannheim Slide Rule. 





To rHe Epitor oF ENGINEERING NEWS: 

Sin: I was very much pleased with a paper in your last 
issue on “ ‘The Use of the Mannheim Slide Rule.” Lama 
student in engineering, and have purchased one of those 
instruments, but I did not fully understand it till I read 
your article. I have tried everywhere to obtain some 
literature on the subject; but the books all refer to the 
**Gunther ruie,” and I cannot apply the examples to the 
Mannheim. If you know of any book (in English) that 
ives some constants, and examples for its use, would 
you kindly let me know where I might obtain it? I can 
find no one that understands it, and such a book would 
be a great help. J. E. Y. 

{One of Weale’s series is devoted to the slide rule. 
The cost, we believe, is 75 cts. But while the Mann- 
heim slide rule (as manufactured by Tavernier- 
Gravet, of Paris) is an improvement, both mechani- 
cally and theoretically, on other forms, and will 
solve examples ata single operation which others 
cannot, yet the most important use by far for a 
slide rule in ordinary practical work is to perform 
routine simple calculations involving multiplication 
or division only, especially when a number of simi- 
lar computations are to be made, as in computing 
percentages, turning foreign measures into Eng- 
lish, ete., etc. Thus we have only to set the slide 
index (or 1) at 3.28 and we continue any number of 
feet into meters or meters into feet at a single in- 
spection for each, without resetting; setting at 1.61 
we can similarly convert kilometers into miles or 
vice versa; setting at the sum of any series of num- 
bers, we can compute the percentage which each 
component number makes of the total, however 
many or few such numbers may be, and so on. 

In answer to several inquiries we would state that 
the best slide rule by far. in our judgment, is the 
Mannheim slide rule, manufactured by Tavernier- 
Gravet, of Paris. and for sale in this country only by 
Keuffel & Esser, in this city, so far as we know. 
The same firm makes the next best slide rule (which 
some may think is better) with celluloid scales.— 
Ep. Ene. News]. 


Notes and Queries. 


Mr. HENRY F. Perey, Chief Engineer of the Depart- 
ment of Public Works of Canada, writes: In the list of 
tests of cement mixed with salt water, page 542 of your 
issue of Dec. 20, I note that Catasauqua (Am.) gave the 
best results, and that its breaking strains exceed the Ger- 
man Portland. Can you give me the address of the maker 
or agent? I would like to have a barrel for my tests. [We 
do not know the address, but those who do will please ad- 
vise Mr. PERLEY direct.] 


—Queensland. The best map of the Dominion of Can- 
ada is one published by the Canadian Pacific Ry. Co., 
copies of which can doubtless be obtained gratis by any 
one having good use for it. It is not for sale, to our knowl- 
edge. The best map of the United States depends on the 
use required. Their name is legion. The handsomest 
large wall map (about 10 ft. long) is by G. W. Colton & 
Co., of this city, and costs some $20. Rand, McNally & 
Co., of Chicago, publish another one more rudely drawn, 
like most of their maps, but very accurate and complete- 


Statistics Showing the Mileage of Railway 
Track Laid in the United States During 
the Calendar Year of 1890. 


(The following list includes the track laid during the 
calendar year 1890 on extensions of steam railway lines in 
the United States and Canada, on which regular trains 
are, or are to be, run, to do business as common carriers 
of both freight and passenger traffic; thus excluding sid- 
ings, double tracking, lumber or mining branches not 
carrying passengers, and city lines for passenger traffic 
only. Where tracklaying is now in progress, the mileage 
is estimated by the officer making the return to us as 
closely as possible.) ; 


NEW ENGLAND. 


Maine. 
Kennebec Central, - Randolph to Togus............ 5.0 
Phillips & Rangeley,—Phil = toward Poefiant. 24.0 
Portland & Rochester.—In the city of Po aad 0.7 
Somerset,—Solon to Bingham..............--- 8.0 
TIGE . iion si Stikanecscswd pdartias ese 37.70 
New Hampshire. 
Concord & Montreal,—Franklin to Tilton...... -.. 4.93 
Maine Central.—Quenec Jc. to Stratford Jc........ 32.4 
BRD, oo usce<ndevanccanewnkiwatepeedeeenatear stone Dee 


Vermont. 
Cee & Pittsford.—Center Rutland to Rut- 
ONG is 0 5:ns xsd cnadiqess cayaseddekepseees caudieluesee 
Massachusetts. 
Grafton & ee ees 90 OE i siaicoscess L.75 
Old Colony.—No. Attleboro to Walpole........ ses ae 


Total 
Total for New England States (nine lines built by 


NE IG kicoivoccckch eves. aivicasdiswieies 91.63 
MIDDLE. 
New York. 
Allegheny & Kinzua.— Branch line ............... 6.0 
Between Gilbert and Tayers....... ............. 2.0 


Kinderhook & Hudson.—Niverville to Hudson 18.1 
New York, Ontario & Western.—Hancock to Del- 
aware River.............. 


New Jersey. 
Brigantine Beach.—End track to Brigantine Beach 1.5 
Delaware, Lackawanna & Western,—Bernards- 
Ee Bir IO 6 ons 0.05 <haebings thansicibasnsdeors 


Lehiyh Valley. —Newark to Roselle... 0 2002.07.: 6.75 
Pennsylvania.—New Lisbon to Brown’s Mills .. . 1.78 


BP pe elphia & Reading .— Mt. Ephraim to Chew’s 
S eaee ok pae> ee dahen wh adstnees send. Keak teas 3.4 
Ph iladelpiia & Seashore,—Winslow to Tuckahoe 25.0 





PG  inik as nd cn andsckuawsxcevbadneeibhed eipteoke 45.83 
Pennsylvania. 
Allegheny & Kinzua.—Between Gilbert and 
NN As ihn crip asininceseuaaendyceeiadededyiheesene 
Merrisons SS WIEN i006 cen taenacdissomnes 2.25 
NIN ih iiSeres dene sesuahian i toed cacetons’ kek - 0.75 
Altoona & Wapsononock,—Altoona to Mix Siac 5 


Baltimore & Ohio.—Elwood Jc. to Elwood......... 
Coudersport & Port Allegheny.—Coudersport to 
Swedan Valley 
Delaware River & Lancaster. 
I IR BOs 5s nics date ndadbuh a esankeuhen 












Diamond Valley. - Neff’s Mill to Mooresville sion 
East Broad Top.—On Shade Gap Branch........... 1.5 
Easton & Northern,—End track to Kaston Bush- 
I EROTIC 6.1 
Fall Brook Coal Co.—Harrison Valley to = 2 
Lehigh Valley.—Pottsville Branch.. ce 
Mahoning Valley.~Punxsutawney to mines.. 2 
Middletown & Hummelstown.—Swatara Cave to 
NINN 5. coc ns ducec che sosenedecagdaasesevese 
New York, Ontario & Western.—Delaware River 
NS Sos oan ae sini wi Mi doa nh be Cama pmact bade itala 51.12 
Pennsylvania,—New Holland to Lancaster......... 9.81 
Radebaugh branch 
Winfield 
Banion oe 
Kendrick = 
Ednie ¥ 





aoe & Reading.— Hartsville to New 
Pittsburg, Shenango & Lake Erie. — Amasa 
ROC BONING TREO. oa os. sew ncddissoniia” Neeeoums 
Reynoldsville & Falls Creek.—Reynoldsviille to 
I MI Stina scans cetacean ibetssieaenh bane eaie 
Sinnemahoning Valley.—Cut off..................05 
Titusville, Cambridge & Lake Erie.—Titusville 
De EU aiiiacxce ss 6s esneaceies . seine aeeinkewes 1. 
Wilkesbarre & Western.—Millsville to Rohrsburg. 6. 


Maryland. 
Baltimore & Eastern Shore.—Easton to rn. 
 caatichnt tind «dk nea ea keane coke «ic roca lharel 
Total for Middle Atlantic States (38 lines tai * 
eR re ee Hea adnile 328. 


NORTH CENTRAL, 
Ohio. 


Baltimore & Ohio.—Between Chicago Junction 
RE OTM ciso sic. 2s 0a nces ornmusdpareunse ces 
Columbus, Hocking Valley & Toledo, —Wail- 
O_O Oe CN. 
Columbus, Shawnee & Hocking.—Saltillo to 
Ne I 55 5 os ned cv ck uentecens seaitnnies ll. 
Lancaster & Hamden.—Tariton to Laurelltown... 5. 


Laurelltown toward Wellston..... .. .............. 10 
Middletown & Cincinnat:.—Between Middletown 
TE IO oo cicc nice titenenddicnceeeen 


Pittsburg, Akron & Western.—Carey to Akron.. 109. 
Toledo & Ohio Central,.—Broadwell to Newton... 15. 
— Findlay & Springfield.—Between Bow!l- 

eel Green and North Baltimore .................. 
Whe eo & Lake Erie.—Laurelton to Steuben- 


Lah Pend eeetbak wae nine heat aad cedars eeae meee Sa 7.3 
Wa ereaisens OD Martin's BOG. oc ciicciscccccctcscetss 7.2 
Us xin 2h 425s cs tirotaeedtid blest iene 126 6 
Michigan. 
Alba, East Jordan & Frederick Short Line,— 
Between Frederick and Jordan................. 
— o & West Michigan, —Between Baldwin 
ON GN os 6 sx Cscb aap asbar cess bscadee 15 
Holland City to Ottawa POR verekstabh sak speuine 71 
Cincinnati, Saginaw & Muskinaw.—West Bay 
City to eee MOM. ossescccocessas aay 5.66 
Escanaba, fron Mt. & Western.—Escanaba to 
I a ois 0055 5c etnses eles cea dane Darden 53 


Flint & Pere Marquette. "Yale to Port Huron ... 24 
SN GRE IEE. win’ 050 0.000 xancdndunneteate: tee 
Grand — & Indiana.—Jennings Spur Jun. to 
Lake oF hd Ghbnocin ase beh cekademsN hws gute See Cun 
—— Grand Rapids.—Oak Park to Sable 
WG hunt vnaseca: so. 00 vchane teeaneas ieee 


Manistee & Northwestern.—Nesson City north 2 
WME coos sk sc ccctneaeis cea" Sane 158.52 
Indiana. 
Cincinnati, Wabash & Michigan,—Anderson to 
PROUT oo. 0'n's citn one te ch Fun gael ade is cotta no ce 38.54 
Evansville & Terre Haute,—Sand ‘Creek to West- 
ons s cd revichad naand thaocunsten aineeee eee 
Hyseern Oe Pee TRI 6. 35 id ssccccesis'es fe liveese 3.7 
Midiand R, R. of Indiana, on 8 Valley to 
VE PUOUIIND, 6s ixtanscicededbss ecu dedendecks 4 


Alban 3 
Ohio & eg Main line to quarries........ 6. 
Wabash,—Peru to Chili...... . ..... ea ebb davebee wees 9.6 


WOO ictnencectsscvucs Sedans wecccasccnccccccccese Gueee 


Illinois. 
Centralia & Chester. -Cenitervite toward Cen- 
tralia 





Evanston 
Oe x: & St. Louis.—Litchfield to Kast 
DL civics enecsede cask aeneseasetesevs 
Louisville, Evansville & St, Louis. Centralia to 
Ee OS OSS ocak Sr oo oo co eec gests es: 48.71 
St. Louis, Alton & Springfield.—Lock Haven to 
a dean s-cnlie abtd. cvaedd ve bans he ake cosescnnane nde 


Ba ising ince een cih ee ewe Sc ee sks t doskeves 120.7 
Wisconsin. 
Chicago, Milwaukee & St. Paul.—Ursulah to 
i sisson cen tisk, as. o8 sbi ene cuaeaunes 18.94 
ass cas hecss 7s condenser ades ctcsbes.46s 60 2.16 
Chicago, St, Paul, ‘Minneapolis & Omaha.— 
Neillsville to Marahfield....... ...... .--......-6. 23.4 
Goodyear, Neillsville & Nurthern.—Goodyear to 
IEE can Caieee bncthaaseexs coeneredekessesct 2. 
IN tock Siebd Sub nbale ba CeNb Ss ca eeete ras v's 5. 
Milwaukee, Menominee Falls & Western.— 
Wisconsin Central R. R. to Sussex.......... 1.6 


Port Edwards, Centralia & Northern.—Port 
Edwards to Nash Hill 
Marshfield to Nash Hill. 
Sault Ste, Marie & Southwestern, - 
ro hic ss Fas bab cas Cheek oe Lakinevcatldsncatans 






DMN ceo w die tiedkeneacsha).. -s eqtaegeannaane 
Total for Central Northern States (44 lines by 
TO I ah baiicasecde 5 dies Betce weiedeue 


SOUTH ATLANTIC. 
Virginia. 

Atlantic & Danville.—Buffalo Jc. to Buffalo...... 4. 
Bellefield to Hitchcock.............. 
Sa & Ohio. —Branch to Ritch sane) =~ 

WU Sore itis” wana a ales Seek 


Bet veen Eagle Rock and New Castle... 5. 
— Powhatan, —Sunnyside > to Farm- 


Branch 30 
Sencha & Durham.--South Boston to State line 10. 


Norfolk & Western,—Honaker to Norton ...... ... 46.5 
Ivanhoe to Great Outburst.....................00005 15.41 
Waster to Bettie Oreekk. . .. ooo. sec cc ccc ccs cccc tees 6.23 
Richlands to coal mines.......... ......cecceceeeeees 4.16 
IN IE i areas chs clk odes o'eke Sahdcs > 1.2 

Richmond & Tidewater Coal,—Coal fields to Tom- 

IE a ree eed geet s ster esicspatcss® ates vesanens 5. 


Richmond, Fredericksburgh & Potomac,—Arca 
DR I ON ote cdkics opaucaseeub a detente cea 
Roanoke & Satem,— Roanoke to Salem 7. 
Roanoke & Southern,—State line to Martinsville. 10. 
South Atlantic & Ohio.—Natural Tunnel to Big 
I icncndignncee Fen dcdcecusasabse cde casdayeees 21 


TOEAL.... 06... seceeveee PEAS EN eS Meee hese ae TS ERE 207.75 
West Virginia. 


Chesapeake & Ohio.—Coalburg to Cabin Creek. . 
Huntington & Big Sandy,.—Huntington to Kenova ‘ 
Kanawha, —Fairfield to Acme..................-.... 9.5 
Mononaahela River.—Shinston to Clarksburg.... 15 
West Virginia & Pittsburg.—Buckhannon to Shei- 


NNR EN SLUL EO Th an dy GSec Ulan moma ce ae ape ee oe 25 
Weston to BUeNeVING.....4<5.ccccscesgibccdeccécclnce, 26 
BES cise si btaen Hb cee aAeAER sedate anes onet ka 95.5 


North Carolina. 
——- & Pantigo.—End track to Belle 











svowshevedeasgabdbesycoesstweevseebecssssteess 4.5 
End! toast Se Sci cS acecior sk otics 5: 4 
Atlantic & Danville,—Viscariel to Blue Win ng 
Rev reen MANU CRE AT Cas nk eeees cu bbaeess - 3.% 
Atlantic Coast Line.—Greenville to Kinston....._ 
ae, “y ear & Yadkin Valley.—Mt. Airy to Flat 
sedis a Mie inb ite NAGS rod 5 bike nee enh een cee ReT eles 2. 
mh es I Hasse’ oak acedereysaced cory. 23 
PD SE ON 5. ic dine nde ches ded ndhecgcdeiens 9.24 
Lynchburg & Durham,.—Virginia State line to 
PE nna ecthig veda aes iuikesn ceukbe socmkhe Kok 41.4 
Richmond & Danvitle.--Silvan to Wilkesboro .... 42. 
ae BP NN 5.05 5 Sasiece ss skeddecbeveises 24. 
SEE He IS i. ain ns Kecabs tact vino a casseneax 10. 
ve & Southern.—Walnut Cove to Virginia 
Wilmington, Chadbourne & Conway.—Chaa- 
bourns a iebhiee «sak ipsles aig verte 
Wilmington, Onslow & East Carolina.—Wil- 
mington to Jacksonville.................ccecceeeee 
PO aa bcos aris ha die be x86 0 tRees Luin do kcmenaer 285.4 
South Carolina. 
Charleston, Sumter & Northern.—KEatonville to 
PES i ccibiiusss oacceces  abccovccshende 
DIOR 5b. bs da edb dve bavi ckezisiokecdivaas 
Columbia, Newberry & Laurens.—Broad River to 
WO ho 0 din rap ok ca Ga ak aeG ec ne cdee leeds duce 2 
Newberry to Jalapa.............. fae es 
East Shore Gavastoni, —In city of Charleston... 3. 
Seaboard Air Line, —Chester to Savannah River 150 
UO: <5 vid dc Lounpbbneeidask + aMae ss ent ac bees 238 


Georgia. 


Abbeville & Way Cross.—Abbeville to Swan..... 23. 
sents Florida & Northern,—Albany to —— 35. 


Central R.R. of Georgia,—Pembroke to Lyons.... 42.75 
Chattanooga Southern,—Tennessee line 

DOING cosa nins sa ptissns nee ies Lekae is ca’ 27. 
Columbus Southern,.— Weston to Albany.......... 39.68 


Georgia, Midland & Gulf.—Iin city of Columbus. 1.25 
Georgia, Southern & Florida.—Macon to La 


TARO UE WP BION oi ond hahah. Kovisessocens 
Louvale to Alabama line........... |. 
South Bound,—Savanah to Montieth.... od 
Way Cross Air Line. —Way Cross west.../...... 





Total......... Cent eeeeeeeseeeeng en ceceereseseens + OO aE 


. 





eee 
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Florida. 
Florida Central & Peninsular.— Plant City to 
MIS gi danccscsducuvenssstxeanan boncacesacedes 22.84 
Geor ‘a Southern & Florida.—Mile post 232 to 
SINE a na cesccnsccqgeces evecenviceesecs ca6hcs 34 


Osceola & Lake Jessup.—Lakemont to Oviedo... 10. 
St, Augustine & North Beach.—St. Augustine to 
ite ie ces tein eheks 


Suwanee River.—End track to Hattyburg.......... 12 
DE SuiEsesc dt cide idpcetangiadbedse noahenths 83.84 
Total South Atlantic States (60 lines by 41 com- 

Nea ebb sc Visavnvedicccssecee etenqsncsncntcoess 1,276. 
SOUTH CENTRAL. 
Kentucky. 

Chesapeake & Ohio,—Stone City to Quarries...... 9 

ee OT < 

Kentucky Union,—Lexington to Winchester...... 20 

Kentucky River to New Jackson................+-+ 23 
Chomowee to Inverness... ...... ci ccc ccseseeccseseees 7.6 


Kinneconick & Freestone.—Kinneconick to mines. 9 
Knoxville, Cumberland Gap & Louisville,— 
Cumberland Gap to Middlesborough............. 3 
Lexington Belt,— At Lexington... .............-++- 
Louisville, St. Louis & Texas,—End track to 
ID cinc n. ita a phianss seesnesinunee ososvea noes 13 
Fisher’s Jun. to Falls of Rough......-- -. .....+--+ 4.4 
Louisville Southern.—Versailles to Richmond... . 36 86 
Middlesborough Belt.—Belt line around City of 





MiGabewborOumh.. 8 nec ccvcccccccccccsccccees 15 
Bennett’s Fork Branch..........ces-eee---seeceeeees 5.25 
Owensboro, Falis of Rough < ‘Green River.— 
Fair grounds L. St. L. & T. R. R....... - .--- +. eee 0.5 
Paducah, Tennessee & Alabama.—Paducah to 
Tomnessee line...........-.. cece sccceeescceeceeeces a 
TORR 6.5 oc :eecednvcthaveae Salt eyeiedecamente 227.7 
Tennessee. 
Bristol, Elizabethtown & North Carolina,— 
Bristo] toward Elizabethtown.......... ......+++- 10 
Charlesten, Cincinnati & Chicago,—Johnson 
City to North Carolina line................--...06+ 23 
FI TN NE ov coc scccccnndecccesccccsvess ese 14 
East Tennessee, Virginia & Georgia. —Johnson 
City toward Ashville ................0- 2020 scereees 10 
Genesis & Obed River.—Johnson Stand toward 
I sot bh ob ctapbddh win see Ghededsccsevedeceyee 3 
Harriman Belt,—At Harriman eledttin cuacied 2.4 
Knoxville Southern.—Between Georgia line and 
DE Sirs cincccdacenaxhk > paecekaccys -seusden 80 
Middle & East Tennessee,—Hartsville Junction 
DEER vekdviad.. (Waawekanddibusrdcndcnuse 11.5 
Nashville & Knoxville.—Curry Fork River to 
CIE. sven sae ve viretane dakeen Sus. oxy tedaee 11.5 
Nashville, Chattanooga & St, Louis.—Dunlap to 
i xnk sv swag nsdekweinaReebenataanes were 20 
Paducah, Tennessee & Alabama.— Resa 
ore rrr ea rer 15 
Paint Rock Coal & Coke Co.—Amida to mines... 4.5 
ss casa Gan ciecaces 5 pieae cael 25.4 
Alabama 
Alabama Midland.—West of Toey to end track. . 
I ci codnetcon-o= ossche sohvcccoes 
Birmingham & Jones Valley.—Birmingham to 
 iatads nhed..ansaedsecscaccaveddeenge "we 2. 
Birmingham, Sheffield £ Tennessee Ricer.— 
A gt Pe rrrretriretter rie 9. 
DESIG BO TRIWOCOON . « «5. ooin a 05. 008- cocevescsncise ll. 
Chattanooga Southern.—Gadsden north.......... 12. 
East Tennessee, Virginia & Georgia.—Savage 
Cy OE 85 os Sh ccc denceeiccssscucssces ; 
Gurmee tO BOSSOWOP. .......escccessscccccec ae sees 20. 
Escambia.—Sullivan north.............cesseeeseeees 27 


Georgia Pacifie.—North Birmingham to Coalburg 7. 
Gadsden & Atalla Union.—Gadsden to Belle View 
By bccsccicindesivboucapens 0 seadascicedt 12. 


Laney Jackson Lumber Co.—Near Laney........ 4. 
Louisville & Nashville.—Mildale to mines.... .... 5. 
I icine 2 uenbtosscovesdankoose 10.09 
IND a. x0. once cece ccdc ev cdcevees 2.09 
HOIORS BO GOGEMOG... ... cccccccccccorcces oa Setevqutie 10. 
SE te III: oc cs cantccovacescosussvetenntous 30. 
Montgomery, Tuscaloosa & Memphis.—Mont- 
INE 6.65 ohn vddin on Fs rans wets ess ss anneeb conn 
Nashville, Chattanooga & St. Louis.—Littleton 
Cy i | er errreeerrrerre ee eee 19 
Savannah, Americus & Montgomery .—Harts- 
M MIIIDs 6 n.ug3.d5stcsecensessetseceas. ¥ebetees 
Seaboard Ry. of Alabama,—Mannahubba to Se- 
nis Chape f Si ccad. .2keceebeme mass heeebana mates as 
Talladega. 4 & Coosa Valley. —Renfroe to Gooks 
Tennessee River, Asheville & Coosa, —Asheville 
OW WN 64s sn cteateudeh nc cdbsancoudccpentetarees 3. 
Bhd ans < dvacsbenteatends<tsctcdnchanceenewest 253.68 
Mississippi. 
Georgia Pacific,—Itta Bena to Webb .............. 
Louisville, New Orleans & een aa to 
PE No ba's ich udecnhadshnceeehiuictocebantesh<< 
Meridian.—Meridian to Bonita Park.... |.........- 
New Orleans & Northwestern.—Natchez te Mag- 
SO hia ins ncscnendesscsonsetccensiennc dues 
Poplar Springs, Handley’s Lake & Meridian,— 
Meridian to Poplar Springs.................0.0.05+ 
ess ihn decckscccivns Jeivestgapnenpece 81.8 
Louisiana. 
Kansas City, Watkins & Gulf.—Lake Charles, 


WU i bis ckg aciteneadeesd tech iidedatvesstusbacnan? 


10. 
Missouri Pacific—Arkansas line to Mer Rouge... 19.41 
New Orleans & Northwestern.—Sycamore Station 


06 FPO ras ieincancwmehts J: na vxmeaebaeeGhb is 
New Orleans, Fort Jackson & G rand Iste.—End 
ee ee eee a 
TO ic ivr can ddtdamedtnccavsesnies scradgntdisas 
Total Guif and ae. Valley States, (sa 
lines built by 43 companies). ................. 900 
SOUTHWESTERN. 
Arkansas. 
neteliee, Helena & Indian Bay.—Main line to 
Piidadien hp cash eee nacaseneieneereteetadhes 3. 
Cache River Vattey.—Shotwelis to gravel ides << 20. 
Louisiana, Arkansas & Missouri.—Tripp Jc. to 
DR cd fecisvesiccss t;-sardesavetehesantenes 
a New Orleans & Teras.- Incline at 
Rs eka kre BSOr doract oo +on0040 08 wsetes veseeete 
Mississippi & Little Rock.—Between, Duncan and 


POs tec rotasciecceuss Kekdantatiabsacenss 30. 
Missouri Pacijfic.—McGehee to Louisiana line..... 27.26 
uae & Arkansas River.—Stuttgurt to De- 

WEEDS y vee aheh bs cco desesvqeewedwicstorevetapant ° 


Missouri- 
Chicago, St. Paul & Kansas City.—Bee Creek to 
NS PIE ndanchbvah Minemaseeds scvesendsbeses i 
Haines, Hamilton & Kingoton.—Hamilton to 


re nah loa com cakkeni seo <sn0 ten Wael 8. 
Kansas Se Fort Smith & Southern.—Splitiog 
UII oe aie os se anaaie 10. 


Kansas City, Nevada & Fort Smith—Grand View 
iis ibccnbe bie: ceeeeeeeigbudecias gene uees 
Kansas City Suburban Belt.—Kansas City to 
Brush Creek 
Missouri Pacific.- Fort Scott to Rich Hill......... ° 
Tn pemerite Renee Gee chads sccvcce weobutennten . 
In Carthage.......... 
Joplin southwest. a ee eS eee 
Rockport, Langdon & Northern,— Langdon north- 
Wicks eenetncencondssqucsetees abecngecaenye .ge¥se 
St. Louis, Kinnett & Southern. Campben to 
Kinnett 


~ 
nw 


4 


t 
heme 
on 


io 


PPE adak ash cdtonettees Kicviiendesksitetienestols 


Texas. 
Denison, Bonham & New Orleans.—Bonham to- 
ward Denison........... 10 
Ft. Worth & Rio Grande. —Dublin to C ‘omanc he.. 22 
Gulf, Brazes Valley & Pacific.—Milsaps to Min- 
WU WII nes nnd anu paas ¥nageaneed chav eatack 10 
Haines Medina Vatley.—Castroville to Lacosta 
Houston & Texas Central.—Hutchinson to Lan- 


Ge isccnicascdabcccscsdcioss <5 egubesseicese 5 

Heuston Belt & Magnolia Park.--In city of 

on SE SRE RITES ES. ZEEE 6 
Missouri, Kansas & Texas.—Waxahatchie to- 

ward Hillsboro ds cchbbulahdeis seach camendeson 20 
Pecos Valle Pecos City to New Mexico line.. wD 
San A ntoale 2 Aransas Pass.—Between Ww est 

Point and Wa MG cai vos hee dacekasecdndasdaeentes 12 
Sherman, Denison & Dallas.—Denison to Sher- 

Ws cddccncchaksvccundcentieakivanadigteiekss . 9.53 
Weatherford, Mineral Wells & Northwe stern. 

Weat erford to Mineral Wells..................+- 23 
Wichita Valley.—Wichita Falls to Seymour........ 51 
Yellow Pine Lumber.—End track east............. 25 

ator g cis c addin condhbuekenssddeadcemnas eden 251 
Kansas. 

Missouri Pacific.—Fort Scott Belt Line.... .... 4.75 
Fort Scott to Minden Jc..... : 25.28 

Omaha, Hutchison & G ulf.- - ‘Kingston to “the 

ND BENG 6a os 26 6a.0 de dcveccccacdenvouiscccessenes . W.3 

NE Sor rdanec cava sdnuncdsensincestinenpeowee sane 80. 
Colorado. 

Denver & Rio Grande.—Villa Grove to Alamosa.. 54.02 
Pee OO GE eo oho 0.6 sss coccdcsecescdowcedscceseese 62.08 
Manitou to. Pikes Peak.....5 2.00. _cadsccccesce 9. 

Little Book Cliff.—Grand Jc. to Little Book Cliff . 1! 

Rio Grande Southern.—Dalias to Telluride........ 43.2 
Dic dtecvedacidhciveay  sesaaecdvaasstaebentssewss 9. 

Union Pacific.—Martinsen to New Mexico.... .... 3.89 
Read Je. tO Ber Wihd ...ccccicsvcccceccscccscccccscuse 2.82 

a dnonas caneceothdedee nis eanieeseshsienesesay 195 


New Mexico. 
Pecos River.—Texas line to Eddly................ . 40. 
Union Pacijsic.—Colorado State line to Red River.. 20.11 


Gs wc ake sheeen sa aeeldinbecasicdgardesescates 60. 


Indian Territory. 
Atchison, Topeka & Santa Fe,—Ardhmore to 


I. in stint aha gnennepeségedaeesteéusndan xe Gon 4.5 
on Rock Island & Pacitfic, ~Okarche to 

as xnn hidexcepencaddenecig se 29.5 
Chasttere Coal & Railway Co.—Hartshorn to 

NE. .ccck doce at, per beeul, etka egeees eeuancens 

ei cccccains Seccksincene  cacqcesnas 40 vec 2. 
TT RGIS 6 ix tna toaddadegarcintacoeeseetsceuns . b. 
Missouri Pacific.—Cherokee Jc. south.............. 4.9 

I oad til eal ca tdibatons Mieka i petbenhs scented 106. 
Total entire Southern States (49 lines built by 
BOUIN ou: ce bicusencccsevests cee sees 975. 
NORTHWESTERN. 
Minnesota. 
Northern Pacific.- Crookston toCarthage ........ 22.1 
Winona & Southwestern.—Utica to Sering Valley. 46. 0 
ita hinedackstdahentseiheckssaviwnbivonshussds 67 
Nebraska. 
Chicago, Rock Island & Pacific—South Omaha 

Ns cn nt divdeknan decnedainnisdieaevenniies 54.68 
Chicago, st. Paul, Minneapolis & Omaha.- 

Wayne to ‘Bloomfield Gece... epddeunideekcess bebe . 28 
Kearney & Black Hills .—Kearney to Calloway... 66.00 
Missouri Pacifice,—Union north......-............... 25.00 
Pacific Short Line.—Sioux he to U’Neill ......... 128.5 
Union Pacific.--Nantucket to Pleasonton........... __ 3.02 

I ie iid fc Candin cnediy ecabnel cx tecedkinhdinadee 299 
North Dakota. 

Great Northern.—Grafton to Cavalier.............. 32. 

Northern Pacific.—Great Bend to Keystone.. .. = 6. 

DO os cdicndexctcediapiancdvaeiedcddacesccsmiccbe 38. 


South Dakota. 
Black Hills & Ft. Pierre.—Mowatts to Pied- 
t 





CREE. 5. okbapaticcdeetssinnaidhgiankinidin dm 14.6 
a & Missouri Ricer.—Edgemont to 
Nadepdebi. bannstastondtnsdadiadawdens tween 74.8 
Ch leage & Northwestern.—Butfalo Gap to Hot 
Kodshenstdsbatdenngsbheenssarkartinhetuns ures 13.25 
Whitewood WP NOIR 6 6bd.cdciu act cian ts snakes 
Forest City & Southeastern.—Forest City to Get- 
CEE nc iRes vedas act upudseducus cess enawhiesnesee 
spec chee oetdedenvads> daeeeaa ae 129 
Montana. 
Great Northern.—Pacific Junction to Shelby Junc- 
ah win cdelsenehte oes vcecauisauniike decmidaiaest dice i 
Beulah to Monarch.... .............% 
Montana & Canada,—Great Falls to International | 
BE a dhe pita ndedysws Gent el Rameeiedets sie 
meralaees Pacific.—Between Logan & Butte.. % 1 
~~ — m2 a iigtsestcusd. Je anediinivianiands 8.7 
uppington ME. oc ccc csswcqucatns hdnaninna daub 108 
I I oa nbc igacsi<csccvccatipencsauaeuancd 7.1 
DO Baek Oo GE. TROND soos sce diccciccencedsved wa 
Totat Northwestern States (25 lines built by 18 
SOQ S65 eS o'dc oc Kes deped netbeans «+ 1. 


Wyoming. 
Burlington & Missouri Ricer.—New Castle to ‘ 
Merino ... 28 3 
Union Pacific.— Wendover te Orin Junction.. 31.41 
Pcececianchinnsiea ws = 60 
PACIFIC 
California. 
Nevada-California-Oregon,—Liegen to Amedee 9 
Pajaro Valley.—W atsonville south. ie 7 
San Diego, Cayumaca & Eastern,—Lakeside to 
Foster.. .— 
Southern Pacific. “Oakdale to Merced ‘ 39.33 
Picnic Grove to Marysville .. 18.3 
Los Banos south............ a 30 
Weck dtegucss ; . 113 
Oregon. 
Astoria & South Coast, Astoria south ) 
Jacksonville & ere Jacksonville to Med 
ford . aren ww 
Northern Pacific. Hunters to Goble 2 
Union Pacific.—La Grande to Elgin ‘ 20.89 
Fe civ ite eicakcs bees ; 37.89 


Washington 
Bellingham Bay & British Columbia.—New 


Whatcom to British Columbia line 235 
Fidalgo City & Anacortes.— Fidalyo City to Ana 
COSEES oven cesccccseccscoveccveccs li 
Great Northern.—Fairhaven to International line. 30 
Branch to mines...... q 4 
Mason County Central.—Branch to mills. 4 
Northern Pacifie.—C Roney to Coulee City 21 
Belmont to Farmington. . Tuanees 6.1 
Burnett to Pittsboro ......... : a 22.0 
Lake View to Harlowe Je. guniccenes . 24.7 
Centralia to Acosta... re é 32.6 
Seattle Belt Line ......... =e 2.5 
Palmer to Niblocks.......... ait : 7.5 
Kalma to Goble ......... arid - 0.4 
Pullman-Lewiston line... 15.7 
Three miles north of Snohomish north ; i 
Tacoma Belt 5 
Port Townsend “‘Southern.—Port Townsend to 
Lake Hooker . aad 20.2 
Puget Sound & G ray *s Harbor.—Monteaano to 
Montesano Dock...... wt aate’ 1.5 
ied weavnns weakens Minmeaaten 3 
Seattle Northern,— Anacortes to Hamilton 36 
Seattle Terminal,—Seattle to West Seattle 3.05 
Spokane Falls & Northern, Mission Station to 
Little Dallas,..... 46 
Vancouver, Klickitat & Yakima,.—E£nd track east 4 
ee ee Pe M enmbhnneuadehaes - 392.75 
Utah. 
Ogden & Hot Springs.—Ogden to Hot Springs. 7 
Rio Grande Western.—Thistle to Manti...... 6 
Union Pacifie.—Between Ogden and Idaho line.... 19.26 
Milford to Urton. .. 6.2 
Utah Central.—Salt Lake C ity ‘to Monahansett 10. 
Park City east..... enka 10 
I sa ration ddan ghadi teednedeetienatsaen 113.52 
Idaho 
Northern Pacific .—Mullan to St. Regis. 1.1 


PUI OIE. 55 cnc secccsics 
Union Pacific.—W allace to Mullan 

Wallace to Burke.............. 

Utah State line to McCannon ud 
Wallace & Sunset.—Wallace up Nine Mile Creek.. 


WA 
1 


SN retiakds alae aes 38 07 
Total etic States (43 lines built by 22 companies).. 6.96 
CANADA. 

Ontario and Eastern Provinces. 
Canadian Pacific.—Ste. Jerome to Shawbridge.... 10 
Cornwallis Valley.—Kingsport to Kentville . 
Drummond County.—Drummondsville to Ste. Ro- 

id ck dnacdntns hd6 Vases dckaleed dad enaae - 2. 
Great Northern.— New Glasgow to Cadottes.. - 
International.—North Sidwey to Sidwey, Jc....... 5. 
Lower Laurentian.—End track east................ 10. 
Montreal & Ottawa,—Hudaon to Ri 7 8. 
Ottawa & Gatineau Vatley.—Hull Jc. to 0th mile 

De ikinctadbbscndadceuckedecées a e 10. 
The Lake Temiscamingue.—On main line ...... 16 
Tobique Valley,—End track toward Plaster Rock.. 3.3 
Temiscouata,—Edmundston to Clairs ._ ...... - 22. 


Western Counties.—Annapolis to Bear River 
Total, Ontario and Eastern Provinces = lines built 


by 12 companies)........ .. SKS TE 143 
Manitoba. 
Calgary & Edmonton.—Calgary north.. oes 0 ck. 
Canadian Pacifie.—End track to Prince Albert. 138.4 
Souristo Melita. ............ ve 2.8 


Great Northwest Central,—End of track north.... 50 
Manitoba & Northwestern,—Saltcoats to Yorkton. 17.53 
Northern Pacifie & Manitoba.-— End track to 
Brandon .. 
Port Arthur, Duluth & Wester n.—Port Arthur to 
Fort William 


Steal tttwatutdinpidela: isis dubeecseetes 6. 
Kaministiqua River toward International line. 23 
Total Manitoba (8 lines built by 7 companies). 391 
British Columbia. 
Canadian Pacific.— Mission Station south......... WwW 
Sproats to Kootenai Lake é ssaney: Oe 
Great Falls & Canada.—International line to 
ei 65 
Great Northern.—_New Westminister to Interna. 
I a 20 
Total.—British Columbia (4 lines built meh 3 com: 
Sa spond Gens ccusdvscenscccdnabes 135. 


Experiments on the Permeability of Brick. 
BY A. W. HALE, ASSISTANT ENGINKER NEW CROTON 
AQUEDUCT, NEW YORK CITY. 

The following paper embodies the substance of a 
report on the results of experiments ordered by the 
Aqueduct Commission Tor the purpose of determin 
ing the permeability under pressure of common 
brick, cement brick and coated brick. 

In the spring of 1888 samples of brick and cement 
were prepared by the Aqueduct Commission for the 
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purpose of ascertaining the percolation of water 
under pressure through a wall properly built of 
such material as had been used in the construction 
of the new Croton Aqueduct. Preliminary tests 
having indicated that the methods generaily 
adopted for determining the percolation of water 
through a porous material, such as brick, could not 
be relied upon, a method applicable to the particu” 
lar line of experiments proposed was devised and a 
suitable apparatus constructed. 

Owing to the peculiar design of a portion of the 
new aqueduct, which is under a very high pressure, 
it was thought that a more impervious surface than 
that furnished by common brick masonry would be 
desirable in order to reduce the expected percola- 
tion toaminimum. Hence, originated the idea of 
testing a number of materials and coatings, with 
the ultimate purpose of selecting the best and most 
economical method for attaining the desired result. 

The experiments which follow were entrusted to 
the writer, who, in regard to them, was in constant 
consultation with the chief engineer, Mr. A. 
FTELEY, with respect to the conduct of the work. 

The apparatus already provided being, with slight 
modifications, applicable also to the testing of the 
effect upon permeability of a coating applied to the 
surface of a brick, it was decided, pending the ma- 
turing of the samples above mentioned, to test vari- 
ous materials for this purpose which had been sub. 
mitted or suggested. It is the results of these latter 
experiments more especially that are here given. 

The points to be considered are: 

1. The scope of the investigation. 

2. Method. 

3. Apparatus. 

4. Manipulation. 

5. Results and conclusions. 

Scope of the Investigation.—For the purpose of 
arriving at definite and trustworthy conclusions, 
the tests made and required were of several 
sorts : 

1. Tentative and negative experiments, for the 
purpose of learning what might be expected of cer- 
tain methods suggested or foundin technical works 
bearing upon the subject. 

2. Experiments for determining the percolation 
of water through brick. These were confined to 
the common brick used largely in the lining of the 
aqueduct, 

3. The percolation, through the same brick, under 
different pressures. 

4. The percolation, through the same brick, in op- 
posite directions. 

5. The percolation, through the same brick, of wa- 
ter made turbid with clay. 

6. The percolation, through the same brick, of wa- 
ter with an infusion of clay, under different press- 
ures. 

7. The percolation, through the same brick, of clear 
water, after the treatment with clay. 

8. The percolation, through the same brick, of clear 
water, after the brick had been reversed, the clay 
partially removed by a flow under pressure, and the 
brick again reversed. 

9. The percolation, through the same brick, under 
the same conditions and different pressures. 

10. The percolation through cement brick made of 
different brands of cement, neat, and with two 
parts of sand to one of cement. 

ll. The percolation through the same cement 
brick in opposite directions, 

12. The effect of long exposure to the open air of 
repeated coats of the various solutions submitted. 

13. The percolation through brick coated with 
these solutions. 

14. The percolation through brick coated with 
Portland cement. 

15. The percolation through brick coated with 
Portland cement, after setting six months. 

16. The change in the rate of percolation through 
a brick coated with Portland cement, after having 

veen kept under a water pressure of 80 Ibs. per sq. 

in. for two months. 

17. Experiments relating to methods of applica- 

tion of cement, and the effect of various admixtures. 

Only such of the results of the above experiments 

as can be be definitely stated are here given. 

Method.—The points to be considered in choosing 
a method are, (1) the direction of flow of the 


Fig. 1. 

A. Cast-iron flask for specimen. 
B. Support for flask. 
C. Tank for casting. 

PD. Force pumps. 

E. Shot bag. 

F. Pressure gage. 

G. Feed-water pipe. 

H. Cock for drawing off alloy. 

1. Differential pulley block. 

J. Sheave supporting pulley and running on K. 
K. Frame. 

L. Watertight base. > 
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FIG. 3. VERTICAL SECTION OF BRICK AND FLASK. 


A. Brick. B. Set screws for adjusti brick. C. Perforated rubber ket cemented to D. D. inkuctien a 
E. Perforated rubber gasket cemented to F. F. Eduction plate. G, Pipe connecting with test pum . : 
1, J. Screws closing air vent. K. Graduated glass measure. L. Drip pan. Alloy inclosing brick. N. Twenty tool 


steel bolts. 
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water; (2) the size and shape of the sample ; (3) the 
most effective means for securing an impervious 
joint. 

The direction of flow of water through a brick is 
in general, perpendicular to the face, as laid, per- 
pendicular to the bed, as tested. 

In common brick, the face, back and bed have a 
partially vitrified sand coating, while the top has 
none; hence, there is a difference in the permea- 
bility perpendicular to the bed and to the face. 

In these two directions the material is also differ: 
ently distributed; sections of brick showing a tend- 
ency to a distribution of the numerous cavities, 
parallel to the bed; hence, for this reason also, the 
permeability is likely to vary with the direction of 
the flow of water. 

Experiments have been made in this country upon 
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FIG. 2.—VERTICAL SECTION OF BRICK, FLASK AND TANK. 




















brick through 
which the water 
was forced end- 
wise, and in 
France exper i- 
ments have been 
made small cylin- 
derr, the direction 
of flow with refer- 
ence to the struc- 
ture of the mate- 
rial being unde- 
fined. 


In the case of 
brick as laid, the 
water entering 
through one face 
flows out through 
the opposite face, 
while in the case 
of experiments, as 
very generally 
made, the water 
entering through 
one face finds exit 
through five 
faces. 

As to size and 
shape of samples, 
in order to con- 
form to the normal 
conditions as far 
as practicable, it 
was decided to 
test whole brick 
rather than frag- 
ments, and to so 
construct the ap- 
paratus that the 
flow might be 
made perpendicu- 
lar to either the 
face or bed, and so 
that the water 
should enter 
through on'‘e 
face and escape 
through the oppo- 
site face only. 


To secure an im- 
pervious joint In- 
dia rubber gaskets 
have generally 
been used. Under 
high pressures 
these were found 
to be ineffective. 
For these gaskets 
it was decided to 
substitute a me- 
tallic joint secur- 
ed by casting 
(‘lead-ing”) the 
brick in a cast 
iron flask. 


The apparatus 
required consists 
of (i) a cast-iron 
flask for holding 
the specimen, (2) a 
jacketed boiler 
iron tank for rais- 
ing the tempera- 
ture of the flask 
during the cast- 
ing, and also for 
melting out the 
alloy, @) a_ test 
pump with press- 
ure gauge, (4) ap- 
paratus for sup- 
porting and hand- 
ling the flasks, (5 
vessels for meas- 
uring the escaping 
water. The gener- 
al arrangement of 
the apparatus is 


A. Brick. B. Set screws for adjusting brick. C. Rubber gasket cemented to 1). D, Lower Shown in Fig. 1. 


ris. E. Upper a. 8 F. oo abber poet et cemented to G. 


. ee H. Yoke and ss Flask. ~ Flasks 


scre poqurin ti hi K. Sarteee of allo: 
Gate. ¥. + tase for - an oe of foe oe for air incloved . ‘in brick. 0 * Brasrd brass = do poten 
f lvanized iron kettle. Cock. RGas burner for heating alloy. ors mens 
wera We er. T. Hair felt ond : cloth — U. Asbestos paper apron, V, Six — 


Bunsen A for heating boiler. W. Cast-iron flask. 


of brick and mor- 


tar and for brick only. Those for blocks of brick and 
mortar were of several sizes ;-the largest, for a block 
from a 24-in. wall is shown at «A, Fig. 1. 

The flasks for brick are of two sizes; one so pro- 
portioned as to adapt itself to | ~ck of any size from 
Maine to Stourbridge fire brick, and the other de- 
signed forthe common Croton brick only. 

This last, which is the only one that need be con- 
sidered in detail, is shown in vertical section in Fig. 
2, together with the disposition of the appliances 
for casting; and in cross section in Fig. 3, which 
shows the flask connected with the force pump, in 
position for testing. 

A tight joint between alloy, brick and flask is 
secured whether the alloy contract or expand in 
cooling by means of a recess in the flask shown at -/, 
Fig. 2. The alloy will expand (if it does expand) be- 
tween opposing faces of brick and flask, and con 
tract (if it does contract) upon opposite faces of brick 
and recess. All opposing faces acting as a joint for 
the retention of the alloy were faced, scraped and 
oiled. 

Presence of water in the flask does not interfere 
with the casting, but an imperfect adhesion of the 
alloy to the brick at its upper end may be produced 
by an accumulation at that point of heated air 
driven out from the brick in the process of casting. 
This is avoided by making a vent N, Fig. 2, for the 
esc: pe of air from the brick through the follower (@. 
Shrinkage of the alloy in cooling and leakage 
through the joints is compensated for by the sprues 
M, Fig. 2 

Alloy.—Of ten alloys tested, one composed of 8 
parts by weight of lead, 4 of tin, 15 of bismuth and 3 
of cadmium was found to give the best results. 
This alloy melts at 158° Fahr.; is hard, tough, ex- 
tremely limpid when fused ; contracts in cooling, 
and expands slightly in congealing ; adheres firmly 
to brick, but not to brass or iron (not galvanized or 
tinned). When kept long at a high temperature its 
constituents tend to separate according to their 
specific gravities, which is obviated by vigorous 
stirring before pouring. Ata high temperature it 
also oxidizes and volatilizes, with a loss, particularly 
of cadmium, which is obviated by keeping it con- 
stantly covered with water when melted. 

Gaskets.—India rubber under high pressures failed 
to make a tight joint between flask and plate, and 
heavy oak sole leather was substituted with, at 
first, good results. Under high pressures, however, 
there was a constant escape of inky water, the 
leather finally becoming as hard as raw hide. 

India rubber perforated with holes 3-16 in. in 
diameter and ‘4 in. apart in the clear, was then 
substituted for the leather, with results that were 
entirely satisfactory. 


Manipulation.—The flask A, Fig. 1, with specimen, 
was placed in the boiler (; the temperature raised 
to 212° Fahr., and the alloy tor sealing the specimen 
poured. The flask was then connected with the force 
pump D, tested, and returned to the boiler C, which 
was filled with hot water. The alloy was thus melted 
out and drawn off by the cock /. 

The brick A, Fig. 2, was adjusted by set screws B 
upon the rubber gasket (', cemented to the plate D. 
The upper plate EF was bolted to the flask; the rub- 
ber gasket F, cemerted to the follower G, was 
pressed against the brick by means of the yoke and 
screw H, and the followerclamped by the set screws 
I. The plate E with the follower was then removed 
and the joint between follower and plate calked 
with oakum and sealed with plaster of Paris. The 
plate and follower were replaced and the alloy 
poured. 

The plates D and E were then removed, and plate 
Dreplaced by the eduction plate F and rubber gasket 
E, Fig. 3; the flask bolted to the induction plate D 
and gasket C, and the specimen tested. 

The presence of air and impurities in the water 
having been found to interfere materially with the 
constancy of results, the feed-water was boiled and 
filtered, and the flask freed from air before each 
test by means of the vents / and J, Fig. 3. 

Tests.—The pressure, regulated by means of a shot 
bag Z, Fig. 1, suspended from the handle of the 
force pump, ranged from 30 to 200 Ibs. per sq. in. 
The temperature of the feed water was, in general, 
the temperature of the air. The number of observa- 
tions ranged from 10 to 20 and the constant interval 
between observations from 5 to 10 minutes. Four 
measuring cylinders were required, ranging in ca- 
pacity from 50 to 2,000 cu.cm. Intothe smaliercylin- 
ders the water dripped through afunnel. For the 
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larger cylinder, into which the water ran in a con- 
stant stream, a drip pan (shown in three positions at 
L, Fig. 3} was required, by drawing and raising 
which the water was directed either into the meas- 
uring cylinder, or retained in the drip pan as a tem- 
porary reservoir during the recording of air obser- 
vation, or allowed to run vo waste, dispensing by 
this arrangement with the labor of an assistant in 
taking the level of the rapidly flowing water. Some 
such expedient was called for in the case of a very 
porous specimen by the fact that checking the flow 
of a rapid current was found to interfere materially 
with the constancy of results. 
(Concluded next week.) 


Standard Contour Lines for Vertical Plane 
Couplers, and the Lateral Displacemert of 
Couplers on Curves. 


At the last meeting of the Western Railway Club, a 
paper was read by Mr. D. L. BARNEson Vertical Plane 
Couplers and Automatic Air Brakes. He showed by 


Fig. 1. Fig. 2. 


Fig. | shows a recently proposed contour for M. C. B. 
couplers rotated to the maximum angle, 18%°. Fig. 2 
shows the M. C. B. standard contour lines rotated to the 
maximum angle, 14°. Fig 3 shows a drawhead on the 
ppepese’ lines coupled with one on the M. C. B. standard 
ines, and rotated to the right. Here the maximum angle 
is 174° or 344° more than the M.C B.standard. Fig, 4 
shows the same couplers rotated tothe left, where the max- 


EFFECT 


the diagrams, Figs. {1 to 6, the necessity of close 
adherence to the standard contour lines for vertical 
plane couplers adopted by the Master Car-Builders’ 
Association. Figs. 1 to 6 show the practical work- 
ing of one of the recently proposed contours, which, 
while it couples readily with a drawhead made on 
the M. C. B. lines, is yet shown to have many serious 
defects when so coupled. For instance, in Figs. 3 
and 4, where a coupler with the proposed contour is 
coupled with the M. C. B, standard, the two couplers 
can rotate to the right 174°, but to the left they can 
only rotate 9°. Thus cars joined by these couplers 
would pass around a curve tothe right when they 
would not pass one to the left. 

When the couplers become worn, as shown in Fig. 
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Fig. 7. Fig. 8. 


Fig. 7 shows intended position of M. C. B. drawbars 
when coupled. Fig. 8 shows actual position in service. 


THEORETICAL AND ACTUAL POSITION OF M. C, B. 
COUPLERS. 


5, where a worn coupler of the proposed contour is 
joined with a worn M. C. B. coupler, only one guard 
arm remains in contact, and hence has to take all 
of the wear. As the guard arm isa part of the 
coupling which wears very rapidly, it is im 
portant that this wear should be equa!ly distributed 
to both arms. 

Concerning the ultimate strength of couplers, Mr. 
BARNEs showed that the position of the two beads 
with reference to each other is an important factor. 
In the position shown in Fig. 7 couplers have an 
average ultimate strength of about 80,000 lbs. Asa 
matter of fact, however, couplers in service run in 
the position shown in Fig. 8, and Fig. 6 shows the 
position of two M, C. B. couplers after being worn a 
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total of 4g in. It will be seen that wear makes the 
knuckle thinner and also causes it to act asa wedge. 
Departure from the standard contour lines will 
make this wedgiug action worse, and necessitates 
scrapping the coupler whea it is less worn. For 
gauging the wear of couplers, the point J on the 
end of the knuckle remains almost constant, and 
the line G H retains nearly its original position. 
These, therefore, should be taken as a base, and by 
a sliding gauge the wear of the points C and F can 
be determined. 

In Figs. 9to 12 the author showed the action of 
M. C. B. couplers joining cars of different lengths 
when passing around sharp curves. It is not the 
angularity which makes trouble but the different 
lateral displacements of the couplers, which reaches 
a maximum in Fig. 12, where is shown the couplers 
on a tender and on a baggage car, meeting on a 20° 
curve. The standard clearance of *% in. on each side 
the draw bar in the stirrup is of course much too 
smallto meet these extreme cases. Some of the 
stock car companies are now giving double this 





Fig. 3. Fig. 4. 


imum angle is only 9°, or 5° less than the M.C B. stand- 
ard. Figs. 5and 6 sbow that couplers built on different 
lines do not work satisfactorily when worn. Fig. 5 shows 
a worn M.C. B. drawhead coupled toa worn drawhead 
built on the proposed contour. It will be seen that only 
one guard arm is in contact; while in Fig. 6, which repre- 
sents two worn couplers built on M. C. B. lines, both 
guard arms are in contact. Fig. 6 shows also the loss of 






on the line a b, the belt will fall into a form m,n, 0, p 
with a trapezoidal section. 
L‘= ( ar+2nR 


“ | ae re 
nn ==) nins, = ip (r+ Rin ft. = 


r+R 
0.1309 (+) n ft. 

This rule, however, is only approximately true, for 
the belt is not arranged in the roll in the form of 
circular rings, but coiled into a nearly true archi- 
median spiral. 





THE PURCHASE BY THE CITY OF BROOKLYN of the 
works of the Long Island Water Supply Co., has 
given rise to cries of jobbery. The company was 
chartered to supply the town of New Lots, which 
in 1886, was annexed to Brooklyn, and became the 
26th ward of the city. By the terms of 
the act of annexation the mayor, comptroller and 
city auditor were authorized to purchase the plant 
of the water company. On Dec. 22, a contract was 
signed by the above officials and Cyrus E. STAPLES 
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strength on the M.C. B. coupler aftera total wear of 4 in 
The point of bearing of the knuckle has been carried 
outward from B to ©, and the leverage against the 
knuckle is increased. The knuckle also has become thin- 
ner, and the plane of pow D E, is at an angle with the 
line of stress instead of at right angles to it, as seen. The 


effect of this is to make a wedge of the knuckle, as shown 
by the dotted lines, the wedge having an angle of 37°, 
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OF BAD CONTOUR LINES FOR M. C, B, COUPLERS. 


clearance; but even this is not enough, and the 
author suggests the allowance of two or three incbes 
lateral motion, with light springs on each side the 
drawbar to keep it centered in making a coupling. 
One of the coupler manufacturers is soon to bring 
out a knuckle-joint draw-bar for use on tenders, 
whose short wheel-base makes lateral play most 
essential. 


Measuring Belting. 


The Boston Journal of Commerce recently gave the 
accompanying diagram illustrating the derivation 
of the usual rule for measuring belting, viz.: To the 





Fig. 9. Fig. 10. 


Fig. 9shows position of M. C. B. standard couplers on 
locomotive tender and on baggage car, meeting on a 10° 
curve; lateral displacement, 5% ins. Fig. 19 shows _posi- 
tion of M. C. B. couplers on ore car and on a long furni- 
ture car meeting on a 20° curve; lateral displacement, 


as agent for the company, transferring the works 
to the city upon the payment of the stipulated price 
on Dec, 30. The price agreed upon was $750,000 in 
cash or 3% city bonds, and in addition the assump- 
tion by the city of 6% mortgage bonds amounting to 
$500,000. Itis said that the works now include 8 
supply wells, a 3,000,000-gall. pumping plant, a 
4,000,000-gall. reservoir and 51 miles of mains. There 
are 2,500 shares of stock having a par value of $100 
each, for which it will be seen that the city was to 
pay $300 per share. 

A TEMPORARY INJUNCTION TO PREVENT THE 
TRANSFER of the above named works to the city and 
an order to show cause why the injunction should 





Fig. 11. Fig. 12. 


43g ins. Fig. 11 shows coupler on 34-ft. freight car and one 
ona gage car, on a 20° curve; lateral displacement, 
9% ins. . 12 shows couplers on locomotive tender and 


on baggage car, meeting on a 20° curve; lateral displace- 
ment, 114% ins. 


LATERAL DISPLACEMENT OF M. C B,. COUPLERS ATTACHED TO CARS OF DIFFERENT LENGTHS 
STANDING ON CURVES. 


diameter of the roll in inchesadd the diameter of the 
inner coil or eye. Multiply this sum by the number 


a 





of coils in the roli, and tbis product by 0.1309. The 

tinal product is the length of the belting in feet. 
The rule is easily deduced by the following trans- 

formations, r and 2 being in inches. If the roll is cut 


not be made permanent, was granted on Dec. 27 by 
Justice EpGAR M. CULLEN as the result of a tax- 
payer's suit brought by Mr. WILLIAM ZIEGLER, a 
heavy taxpayer and real estate owner in the 26th 
ward. According to the affidavits of Mr. ZIEGLER 
and others, as published in the Brooklyn Zagle, the 
stock of the company is believed to be worth less 
than its face value, and the bulk of it is believed to 
have been purchased recently by Mr. Cyrus E. 
StTaPLEs for 70 cents on the dollar; and in addition 
to this it is stated that the company surreptitiously 
connected, some time ago, with the city water 
mains, and drew its supply from them instead of 
from its own supply wells and pumping stations. 
The act annexing New Lots provided that the 
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city of Brooklyn should not, during the life of the 
company’s franchise, or prior to the purchase by the 
city of the company’s works, lay any mains or sup- 
ply any water in the annexed district. This provi- 
sion, Mr. ZIEGLER claims, is unconstitutional and 
in view of this unconstituti nality and the large 
price paid for the company’s works he claims that 
the purchase-contract includes a large considera- 
tion for the company’s franchise. The plaintiff be- 
lieves that the purchase of the works would be 
illegal and a waste of the city’s funds, and therefore 
asks that the contract be annulled. The case will 
be heard on Jan. 5. 


THE SERVIS TIE-PLATE for preventing the cutting 
of railway ties by the rail flanges, described in EN- 
GINEERING NEwSs, March 16, 1889, appears to be com- 
ing into extensive use, from information recently 
received. Tests of its efficiency as a brace chair 
have been made at the Illinois Steel Works under 
the direction of Capt. R. W. Hunt. A rail fastened 
to a seasoned white oak tie with 2 standard spikes 
required a pressure of 5,000 Ibs. to spread the gauge 
1g-in., while the tie-plate moved only \-in., the in 
side spike lifting when the rail was subjected toa 
pressure of 11,230 Ibs. A standard rail brace with 3 
extra spikes required 17,400 lbs. to spread the gauge. 
In tests with cedar ties, made at Watertown, Mass., 
under the direction of the Ordnance Department, the 
following results were obtained: A rail fastened with 
2 spikes only showed a resistance of 2,167 lbs., the 
Servis tie-plate with 2 spikes showed 7,910 lbs., while 
a rail brace with 3 extra spikes showed 9,200 lbs, The 
cedar ties with the Servis plate offered nearly 80 ° 
more resistance than the 2 spikes in seasoned oak. 
The plate is made in two sizes, 3°4 ins. x 8 ins., cost- 
ing 15 cus. per pair, and 6ins. x 8ins., costing 224<¢ 
cts. per pair. It is estimated that with 2,640 ties per 
mile, costing 30 cts. each, and 10 cts. each for labor 
of renewal, there will be a saving of $660 per mile by 
the use of the tie plates at 15 cts. per pair. The 
plates are sold by the Dunham Mfg. Co., of Boston, 
Mass. We have many times expressed our belief 
that tie-piates of some kind must necessarily come 
into extensive use before long. 





A STREET-CLEANING SYNDICATE IN BALTIMORE, 
made up of a number of business men of that city, 
makes a formal proposition to perform all the duties 
of the street-cleaning department in a more effec- 
tive manner than heretofore, for $175,000 per annum, 
for5 years. This is $100,000 less than it cost the 
city in 1889. They offer satisfactory bonds, but 
stipulate that they are to be allowed all refuse 
matter collected. They would form a stock com- 
pany and would expect some profit from their 
enterprise. 


THE MEXICAN GULF RAILWAY, Says a correspon- 
dent of The Engineering and Mining Journal, is laid 
with mahogany ties and the bridges and culverts 
are built of white marble. This reminds us of an- 
other Mexican railway, on the west coast, that has 
ties of ebony and is ballasted with silver ore—from 
the “dump” of an old reduction works near the line. 
This sounds magnificent, but there was little choice 
of material in either case; certainly not in the case 
of the ebony ties, which required boring for every 
spike-hole, and from which spikes could be extracted 
only with the greatest difficulty, if at all. 


THE NEW RAPID TRANSIT COMMISSION, of New 
York, will shortly take up the work where it was 
dropped by the BELMontT Commission, last June. 
Among the many plans submitted to them is one by 
the American representative of Mr. GREATHEAD, 
the engineer of the Southwark tunnel under the 
Thames. - This plan generally follows the lines sug- 
gested by Mr. HEMAN CLARK, several years ago, 
and proposes a tunnel located from 50 to 100 ft. be 
low the general surface and the deepest foundations. 
This tunnel would be lighted by electricity, be well 
ventilated, and contain a four track railway, made 
accessible by shafts provided with elevators. Where 
Mr. CLARK proposed to go deep enough to construct 
atunnel in the rock, Mr. GREATHEAD proposes a 
steel tube provided witha shield where the ma- 
terial demands this precaution. Nodetails have as 
yet appeared. 


COMPOUND LOCOMOTIVES of the two-cylinder type 
are being introduced on Irish railways. Those tried 
on the Belfast & Western Counties Ry. having 
proved successful, the Belfast & County Down Ry. 


Co. has decided to try similar engines, and an order 
has been given to Messrs. "Beyer, Peacock & Co., of 
Manchester, England, to build them. 





THE Port ROYAL DRY-DOCK CONTRACT, referred 
to several times lately in this journal, was awarded 
on Dec. 22 to Mr. Justin McCartuy, of Washing- 
ton, D. C., for $418,915, provided he accepts the Navy 
Department’s modifications of his plans. 


THE PANAMA CANAL PROJECT has been revived 
to the extent of a new contract between Lieut. 
WyskE and the Colombian Government. The basis 
of this contract is that the company pays for lands 
taken on the Isthmus, the expense of the garrison, 
$2,000,000 in five annual installments, and $1,000,000 
in privileged shares, and reorganizes and recom 
mences work in 26 months. 


A CONTROVERSY CONCERNING THE KEELY 
MOTOR has been more or less ventilated in 
the newspapers lately, but generally in a rather 
misleading way. The following are the 
actual facts in the case, furnished us from 
authoritativesources: Mrs. CLARA JESSOP MOORE, 
a wealthy lady of Philadelphia, has taken a great 
mterest in Mr. KEELy’s experiments, not because 
of any monetary interest in the company, but be- 
cause of her belief that Mr. KrELY’s work might 
prove to be of great scientific value. Forsome time 
she has personally furnished all the funds necessary 
for carrying on Mr. KEELY’s experiments and sup 
porting him and his family. The stockho'ders of 
the Keely Motor Co., desire financial results firse 
and care nothing for the scientific aspects of the 
case. They desire Mr. KEELY to continue to work 
away on his “commercial engine,” which has thus 
far proved such an ignis fatuus, and abandon re 
searches into the nature of his unknown force. Mrs. 
Moore has made, therefore, the following proposi- 
tion to the company: That they shall cease all inter- 
ference with Mr. KEELY and permit him to pursue his 
experiments under the direction of Prof. Hertz, of 
Bonn University, Germany, who is among the fore- 
most of living physicists, Prof. FirzGeRaLp, ot 
Trinity College, Dublin; Prof. BARKER, of the Uni- 
versity of Pennsylvania, and other noted scientists 
whom Mrs. Moore has interested in Mr. KEELY’s 
work. If they will do this until such timeas Mr. 
KEELY's work can be placed on a sound scientific 
basis, Mrs. Moore agrees to furnish all funds neces- 
sary for the experiments. 

It is greatly to be hoped that the managers of the 
Keely Motor Co, will have common sense enough to 
accept this muniticent offer; for there is small hope 
of the commercial success of their company unless 
the experiments which Mr. KEELYy now blindly per- 
forms are placed on a scientific and intelligible 
basis, provided this is possible. 

THE Cauca RAILWAY, says the Panama Star and 
Herald, is to be the first link in the Colombian sec- 
tion of the Pan-American railway of the fucure. A 
concession has been grantec, says that journal, to 
Mr. JAMEs L. CHERRY requiring him to immediately 
begin construction on the first section of the Cauca 
Railway, from Buenaventura to Cali, a distance of 
about 100 miles. This line is to be completed within 
4 years. The second section will extend from Cali 
to Manizales, about 250 miles. The same concession 
gives Mr. CHERRY the preference right to contract 
for constructing lines either to the Atrato River or 
the Gulf of Darien, tu the north, or to the frontiers 
of Ecuador and the Amazon and Patumayo rivers 
on the south. The Colombian government guaran- 
tees 5/, per annum on an outlay of $38,000, gold, per 
kilometre for a period of 18 years, for the first see- 
tion, and 4'¢% on a similar basis for the second 
section. Mr. CHERRY is also granted on each side 
of the constructed road a zone 40 kilometres wide 
for colonization purposes, and also to certain pref- 
erence claims on mineral deposits. The financial 
agents in this country are Messrs, Ladenburg, Thal- 
mann & Co., of New York. 


STREET CLEANING IN NEW YORK is to cost $1,584,- 
250 for 1891. This is $329,250 more than was appro- 
priated for 1890, though it is $203,000 less than Com- 
missioner BEATTIE asked for. He wants $200,000 to 
spend for additional carts and horses, and says he 
could save to the city $125,000 by having a sufficient 
plant. In this connection, the Senate Committee, 
now investigating the methods of the New York 


Street Cleaning Department, show by statistics that 
the appropriations have been gradually increasing 
from $1,010,000, in 1882, to the present figures. The 
amount received from the sale of garbage and select 
edsweepings was $54,709.39 in 1890; while it was 
only $9,360.07 in 1882 


A MODEL OF THE “MULTIPLE DISPATCH RAILWAY 
proposed for the Columbian Exposition, at Chicago, 
and described in our issue of Dec. 13, is on exhibition 
in the Rookery Building, Chicago. It is made to a 
scale of 1 in 36, and contains 116 cars running by 
electricity on a track representing 1,044 ft. in cir 
cumference. The minimum radius of curvature is 
108 ft., and the total curvature to complete the cir 
cuit by introducing several curves is 458 deg. 28 min. 
The curves are reversed without tangents, There isa 
rade of 320 ft. per mile on one side of the model. 
The motive power will be transmitted by cable power 
or electricity; if the latter is adopted, it is proposed 
to supply it through circuits from dynamos to 
motors attached to the axles, at  equidi 
stant points on the circuits. It is stated that 
careful estimates show that about 1,000 HP. 
will be required to run a train on a circuit 
three miles long, with cars of the weight designed 
for the Exposition line. As regards accidents, it is 
not unreasonably claiu.ed that at the low speed at 
which it is proposed to run the train, there are not 
likely to be derailments, heated journals or troubles 
with the bearings and rolling stock, and that even 
should such accidents occur no serious results would 
follow. As regards detentions from having to stop 
the whole endless train to correct minor troubles, it 
would seem as if there might be more cause for fear. 


THE CHICAGO DRAINAGE COMMISSION has made 
public the report of Mr. L. E. Cooury, late Chief 
Engineer. Mr. Coo.ry favors a policy which looks 
ultimately to deep water from Chicago to the Gulf. 
He recommends the abandonment of a lake front 
harbor for commercial purposes, and the utiliza- 
tion of a filled-in lake front for building sites. He 
would transfer the docks to the-Chicago and Des- 
plaines rivers, where unlimited dockage could be se 
cured. In referring to the commercial importance 
of the project, Mr. CooLry said that with deep 
water from the Hudson to the Gulf via the lakes, a 
vessel making the circuit would touch at cities con- 
taining 60°, of the urban population of the country. 





A STATE BOARD OF PUBLIC WORKS is provided for in 
the codification and revision of the State law of Kan 
sas, as just submitted bya Senate committee. This 
board would consist of three persons appointed by the 
governor, with the advice and consent of the Senate. 
Two of the members of this board are to be “‘ ex 
perienced mechanics and builders.” They hold office 
for four years, give a bond and are under oath. It 
will be their duty “‘to superintend” the erection of 
all public buildings, the construction of systems of 
sewerage, steam heating, electric lighting, water 
works, ete. All plans for public works must be sub- 
mitted for their approval, and they must appoint a 
skillful architect, who shall devote his whole time 
to the State, as an assistant. The new law also 
provides for the letting of public contracts to the 
lowest bidder, appropriation and condemnation of 
land, ete. The bill containing these provisions is 
framed, but has yet to pass the Legislature. 


PITTSBURG’S IRON OUTPUT, for 1890, was greater 
than for any previous year, notwithstanding the 
jater restriction of production due to the curtail 
ment of the supply of natural gas. Statistics of 
Dec. 30 show that 1,069,500 tons of iron ard steel 
were turned out, of which Carnegie & Co. furnished 
550,000 tons. In addition to this there were 203,200 
tons of muck iron. This aggregate is the output of 
12 manufacturing firms. 


MITIS METAL has been found, by Prof. StLtvanus 
THOMPSON, to be far superior to ordinary cast iron, 
and not much inferior to wrought iron, for electro- 
magnets. Its great advantage for the cheaper 
forms of dynamos and motors is that it can be easily 
cast to the form required, and the expensive forg- 
ings avoided that are now necessary with wrought 
iron. 


THE ENGLISH CHANNEL TUNNEL Co., at a meet- 
ing held Dec. 18, reported that the experimental tun- 
hel was in excellentorder. The gray chalk was now 
dry and hard, resembling firestone, and the perco- 
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lation of water was inconsiderable. This trial tun- 
ne} is 2,300 yds. long. Inthe search for coal meas- 
ures, now going on, they had found one 3 ft. 6in. 
seam. They bave also found traces of petroleum 
and bituminous shale suitable for the production of 
mineral oil. 


A 230-FT. DRAWBRIDGE WAS LATELY TRANS- 
FERRED to a new center pier in 9 hours on the Chi- 
cago & Northwestern Ry., at Milwaukee. The road 
is being double tracked and a new bridge is to be 
built, and meanwhile traffic is to be transferred to a 
temporary line 175 ft. distant. The span weighed 
210 tons, says a Milwaukee exchange, and was trans- 
ferred to trestles resting upon four 60-ton screws, 
two under each end. A tug then hauled these 
scows to the new center pier, and the span was 
lowered upon it by the hydraulic jacks. Work 
commenced at 7:30 a. M., and the bridge was again 
swung at 4:30 p.m. The transfer was made under 
the direction of Assistant Chief Engineer E. C, 
CARTER, with 60 men. 


l'ne BAXTER CAR MOTOR was recently tested at 
Baltimore, Md.,with, it is reported,quite satisfactory 
results. The novel feature of the motor is the very 
low speed of the armature, only 100 to 350 revolutions 
a minute, which requires the use of but few gears, 
and hence lessens materially the cost of repairs. At 
present the worst feature of electric car machinery is 
the gearing used, and any system that will actually re- 
duce their number without introducing other difficul 
ties is sure of a welcome among street railway men. 
The experimental car is fitted with two 24-I1P. motors, 
each 18 « 24 « lL ins., weighing 1,5001bs., and so ar- 
ranged that the brush holders can be reached from a 
trap door inside the car. The average speed main 
tained was about 7 miles an hour with from 50 to 60 
persons on board. 

THE CONSOLIDATED CAR-HEATING Co, calls our at- 
vention to the fact that the Pullman car ‘“‘Matter- 
horn,” cutintwoin a recent accident at Jacksonville 
Junction, was not heated by steam but by an ordi- 
nary Baker heater. It was, therefore, impossible 
that Mr. WM. B. Kn1Gut, whose lamented death was 
chronicled in our issue of Dec. 13, should be scalded 
by steam from the heating pipes, as might be inferred 
from some expressions in the record in which we 
gave of the occurrence, the information for which 
was obtained chiefly from the press dispatches. 

A DRAINAGE SCHEME FOR MELBOURNE, proposed 
by JAMES MANSERGH, engineer for the government 
of Victoria, would cover an area of 134 sq. miles, 
and is planned fora present population of 430,000 
and an uitimate population of 1,700,000. The sepa- 
rate system is recommended with a disposal by soil 
filtration. The estimated ultimate cost is nearly 
$30,000,000. 


CONSTRUCTION NEWS. 


RAILWAYS. 
EAST OF CHICAGO.--Existing Roads 

Baltimore & Ohio—The grading on the Akron & 
Chicago Junction R. R. from Chicago Junction to War- 
wick, O., 60 miles, has been completed and 30 miles of track 
has been lait, It is expected to finish the tracklaying 
and ballasting during January. Work on the 1g-mile 
section from Warwick to Akron, O., will begin at once. 
The Akron & Chicago Junction R. R., is an extension of 
the B. & O. R. R. from Akron to Chicago Junction, O., 78 
miles. At Akron it will connect with the Pittsburz 
Cleveland & Toledo, R. R., owned by the B. & O. R. R, 
Co. 

Dunderberg Spiral.—Work on the gravity railway at 
Mt. Dunderberg, in New York State, which has been de- 
layed for some time will be resumed at once. A full de. 
scription of this enterprise was given in our issue of Dec. 
21, 1889. 

New York & New England,.—It is stated that this 
company will apply to the Connecticut State Legislature 
for power to build the necessary connecting links to com- 
plete a line along the east bank of the Thames River from 
Willimantic to New London. 

Lancaster, Oxford & Southern.--S. C. Slaymaker, 
of Lancaster, Pa., chief engineer, writes as follows: 


This railway is projected to run from the southern ter- 
minus of the Lancaster & Quarryville, KR. R., 16 miles 
south of Lancaster, Pa., south 9 miles to White Rock, on 
the Oxford & Peach Bottom RK. R. From White Rock to 
Oxford, Md., the latter road will be changed to standard 
gauge. From Oxford to a connection with the Baltimore 
& Ohio R. K. 14 miles, a new_ line will be built. About 7 
miles of the line will be in Maryland and the balance in 
Pennsylvania. The work wil] be moderate, The line has 


been located, and contracts for construction will be let 
next spring. The principal-business will bein agticul- 
tural produce and the products from the mills along the 
moute. Walter M. Franklin, of Lancaster, Pa., is Presi- 
ent. 


Projects and Surveys. 

Stoneham & Middlesex.--A project is on foot to build 
arailway from Stoneham to Middlesex Falls, Mass., 3 
tiles. 

Reading & Southwestern .-—The preliminary surveys 
for the new railway from Reading to Friedensburg, Pa.. 
are about completed. The distance is 104% miles, and the 
road will run through the rich Oley Valley, which is pene- 
trated by no other line. There will be 5stations. The 
total cost of construction will be about $70,000. The new 
road will connect with the Philadelphia & Reading R. R. 
at Klapperthal station. 

Saltsbury & West Lebanon,.—Surveys have been com- 
pleted for a railway from Saltsbury to West Lebanon, Pa., 
10 miles, penetrating the Eldersridge and West Lebanon 
coal fields. 

SOUTHERN. Existing Roads. 

South Brunswick Terminal,.—It is stated that this 
Georgia railway will be put in operation soon and that an 
extension will be built. The road was built in 1889, but 
owing to financial difficulties has never been put in opera- 
tion. 

Farmville & Powhatan,—Surveys are being made 
for a branch of this Virginia railway to connect with the 
Norfolk & Western R. R. in Appomattox Co. 

Projects and Surveys. 

Kanawha & Elk River.—Chartered in West Virginia 
to build a railway from the mouth of Kelly's (reek to 
Sutton, Braxton County. David Ward, of Detroit, Mich., 
is interested. 

Berryville & Summit Point.—Incorporated in West 
Virginia to build a railway from Jefferson Point, W. Va., 
to Berryville, Va. Among the incorporators are: C. P. 
Wilson, and A. P. Thompson, of Summit Point, W. Va. 

Georgia.—Bills have been introduced into the Georgia 
State Legislature to incorporate the Etna R. R. Co., and 
the Macon & Indian Springs R. R. Co. 

Charleston, Batesbury & Western.—This company 
has applied for a charter to construct a railway in South 
Carolina. 

NORTHWEST.—Existing Roads. 

Winona & Southwestern .—Tracklaying has been com- 
pleted from Utica to Spring Valley, Minn., 46 miles, since 
Jan. 1, 1890. The grading is nearly completed for the ex- 
tension from Spring Valley to Osago, Ia., 37 miles. 

Projects and Surveys. 

Midland Pacific.—The surveys for this road have 
been completed through South Dakota to the Wyoming 
State line. The projectors hope to commence construc- 
tion early in the srring. 

Bloomington & Lancaster,—lIt is stated that the citi- 
zens of the village of Bloomington, Wis., have purchased 
the right of way for a railroad from that place to the city 
of Lancaster, a distance of about 14 miles, They propose 
to donate this to the Chicago & Northwestern R. R. Co., 
which expects to take up its narrow gauge tracks from 
Fennimore to Woodman, and replace the same with a 
standard gauge. The narrow gauge will be laid between 
Lancaster and Bloomington. 


SOUTHWEST. Existing Roads. 

Fort Wayne, Terre Haute & Southern,—A press dis- 
patch says: 

A short time ago, the Fort Wayne, Terre Haute & 
Southwestern R. R. Co., newly incorporated, placed 500 
men and 200 teams at work between Carbon and Mans- 
field, Ind.. to build a track connecting the two towns, a 
distance of 8 miles. The line has been completed. It will 
be extended to Bainbridge at once, because of a large con- 
tract for —- stone from the Mansfield quarries. It 
will then be built to Brazil, thus affording a new route to 
the Chicago market. 


St. Louis & Eastern.—Wm. E. Gay, of St. Louis, Mo., 
president, writes us that 12 miles of this road have been 
completed from Venice, Ill., to Glen Carbon coal mines, 
Ten miles of this track is operated jointly with the Jack- 
sonville & Southwestern R. R. The road will ultimately 
be extended to Muncie, Ill, 25 miles from East St. Louis, 
The work was moderate; maximum grade 40 ft. per mile 
and maximum curve 4°, The road will do only a freight 
business at present. 


Chicago, Rock Island & Pacific.--It is announced 
that work will soon be resumed on the extension from 
Minco, Ind. Ter., south. Engineers are surveying the 
route. 

Cape Girardeau & Southwestern.—At a recent meet- 
ing it was voted to increase the capital stock of this road 
to $12,000,000. The vroceeds of the new stock are to be 
used in extending the road from Hunter, Mo., to Mon- 
mouth Springs, Ark. 

Projects and Surveys. 

Fort Gibson, Tahlequah & Great Northern .—Char- 
tered in Arkansas to build a railway from a point on the 
line of the St. Louis & San Francisco R. R., in Benton Co., 
west to Bentonville; thence south through ‘ iloam Springs 
to Tahlequah, Indian Territory; thence west to Fort Gib- 
son, situated on Grand River. near where that river 
empties into the Arkansas River. The length of the road 
in Arkansas is 35 miles and in the Indian Nation about 50 
miles, making the total length about 90 miles. The Direc- 


tors of the company are J. E. Crane, E. T. Smith, W. W. 
Brown, of Siloam Springs; W. R. Freker, of Rogers, 
and E. P. Watson, of BentonVille.* 

ROCKY MT. AND PACIFIC.—Existing Roads. 


Port Townsend Southern,—lt is stated that work will 
be resumed on this Washington railway in the sprirg 
About 20 miles of the line from Port Townsend, Wash., 
south are now completed. From Olympia, Wash., north 
to Lake City considerable grading has been done, and the 
section from Lake City to the end of track south of Port 
Townsend has been surveyed. 

Projects and Surveys. 

Union Terminal & Warehouse Co.—Chartered in 
Colorado to construct stations, shops. roundhouses and 
other terminal facilities at Denver, Col., for the use of 
railway, express and other transportation companies do- 
ing business in the city. 

FOREIGN. 

Bolivia,—A press dispatch says : 


The Bureau of the America Republics has information 
that Dr. Antonio Quijarro, representing a syndicate of 
English and German capitalists, has submitted to the 
Government of Bo'ivia a plan for a railway system for 
that republic. The Quijarro plan proposes three lines 
of road, one from Sucre to the Argentine frontier to con- 
nect with the system of the latter republic; another from 
Sucre to the mines of Potosi, anda third from La Paza, 
the capital, across the Bolivian provinces to the navig- 
able waters of the Paraguay River, which will give com- 
merce over that line unobstructed water transportation 
to the sea, The Government of Bolivia considers the 
plan favorably and will doubtless give a liberal subsidy to 
its projectors to aid its construction. 


Colombia,—A press dispatch says: 


Information has been received at the Bureau of Ameri- 
can Republics that the Government of Colombia has 
signed a contract with Mr. J. L. Cherry, of Milwaukee, 
Wis., for the completion of the Cauca Valley Ry. 
from Buena Ventura, the chief port of Colombia, from 
the Pacific Ocean to the cities of Calliand Nanizales, with 
the sore of continuing the road to the Gulf of Darien 
op the north and the frontier of Ecuador on the south, 
and eastward to the navigable waters of the Amazon 
River. This road, when completed, will give a portion of 
Columbia that is very rich in both agricultural and min- 
eral resources access to tide water. The government 
guarantees interest of 5% gold for 18 years upon an ex- 
penditure of $38,000 gold per mile, and exclusive privilege 
for 70 years of operating a railway within 24 miles on 
either side of the route surveyed apd accepted, the title 
to all gold and ot her mines that may be discovered within 
this 24-mile limit, and freedom from all duties and taxes 


for 10 years. 
CITY TRANSIT. 
Cable Railway.—Oakland, Cal.—Ex Gov. H. G. 
Blasdel has filed a petition with the City Clerk for a cable, 
horse or electric railway. 


Electric Railway.— Boston, Mass.--The Directors of 
the West End Street Ry. have been authorized to petition 
the Railroad Commissioners for leave to increase the capi- 
tal stock by $4,500,000, divided into 90,000 shares of com- 
mon st ck, to enable the company to pay for construction 
and increase of property, and especially the expense of 
perfecting the electric system. 

Holyoke, Mass.—The stockholders of the Street Rail- 
way Co. have voted to increase the capital stock from 
$50,000 to $150,000 for the purpose of equipping the various 
lines with electricity in the spring. ; 

Trenton, N, J.—The Trenton City Council has, it is 
said, passed an ordinance giving both the local horse car 
lines the right to use electricity asa motor. The over- 
head system will probably be adopted, with poles on the 
sidewalk. 

Washington, Pa,—The Washington Electric Street 
Ry., capital stock $60,000, now has about 2 miles of track 
laid and proposes to put down as much more. Wilson & 
Smith write that the power is furnished by the Washing- 
ton Light & Power Co., using the Westinghouse system. 

Washington, D. C.—C. 0. Maillouxs, the electric en- 
gineer in charge of the Metropolitan KR. R. plant, informs 
us that the equipment will consists of two power plants, 
one for each of the lines operated by the company. The 
buildings for the main line will be 3 in number, an office 
building 122 * 85 ft.,2 stories high, an engine and dyna- 
mo building, 80 < 60 ft., and a boiler house, 40 60 ft. 
There will be 3 tandem compound non-condensing 
Corliss engines of 200 HP. each, driving the main charg- 
iog dynamos. 

St, Louis, Mo,—A press dispatch states that the Adams 
Electric Railway Co. proposes to bring suits for alleged 
infringements against all other electrie railway com- 
panies. 

Leadville, Colo.—An electric railway company has 
been formed here for the purpose of constructing a 6-mile 
line. Col. R. G. Goodell can give further information. 

Dallas, Tex.—A franchise for another electric street 
railway has been granted, the line to be about 4 miles 
long. 

Raleigh, N.C.—The Edison Electric Co, has been 
awarded the contract for converting the street railway 
into an electric one. 

Fort Worth, Tex.—J. C. Ryan has, it is stated, ar- 
ranged for the construction of an electric line to Prospect 
Heights. 

Lincoln, Neb.—The Street Railway Co.’s system has 
been enlarged by the purchase of new lines, so that the 
management now controls about 24 miles of track, all of 
which will be soon operated by electricity, it is reported. 

Grand Rapids, Mich.--The system of linés in this city , 
embracing some 4) miles of track, will probably be 
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operated electrically. Experts have been requested to ex- 
amine the lines and estimate the cost of a plant. 

New Companies.—Salamanca, N. Y., Surface Electric 
Ry.; capital stock, $100,000; incorporators: H. Ansiey, T. 
A. Heller, E. B. Vreeland and others. Milwaukee, Wis., 
Street Ry.; capital stock, $1,000,000; incorporators: F. G. 
Bigelow, H. C. Payne, G. H. Noyes. San Diego, Cal., 
Electric Transit & Power Co.; capital stock, $1,000,000; 
incorporators: G.S. Havermale, J. C. Fisher, D. D. Dare 
and others. 


HIGHWAYS. 

Pennsylvania.—The Perryville Park Road Co., of 
Pittsburgh, will rebuild about 144 miles of road next sea- 
son, and Mr. Davidson, the secretary, has advertised for 
60,009 ft. of Zin. plank for this purpose. The work re- 
quires 40,0°0 ft. to the mile. 

New Jersey.—The directors of the Woodbury & Glou- 
cester Turnpike Co., at Woodbury, have decided to build 
a telford road from Red Bank Ave. to Gloucester. This 
improvement tothe turnpike, which at some seasons is 
almost impassable, will be of great value to the farmers 
who convey their produce to Philadelphia markets over 
this road. The distance covered will be about 4 miles and 
will cost about $40,000. The work will be begun early in 
the spring. A casein reference to the use of trap rock or 
mine stone in paving a public highway in Bergen County, 
brought before Chancellor McGill, has been decided by 
that official. It was claimed that the contract called for 
trap rock paving on certain roads, and it was asserted 
that sandstone was to be used from the Schuyler mines. 
The mines also yielded a species of traprock substantially 
as good as that called for in the contract. it was decided 
that the latter stone might be used, but that the sand- 
stone could not be used, for its use would be a fraud upon 
the taxpayers of the township. 


BRIDGES, TUNNELS AND CANALS. 
Bridges.—Burton, Vt.—The Passumpsic R. R. will 
build a stone arch bridge at this place. 


Cleceland, O —Plans are being prepared for bridges 
over the Cuyahoga River at Columbus and Center streets. 
Both bridges will have draw spans. 


Fort White, Fla.—Bridges are to be built across the 
Schetucknee and Santa Fe rivers near this place. 


WATER-WORKS. 
NEW ENGLAND. 
Gouldsboro and Grindstone Neck, Me.—The follow 
ing is from C. P. Simpson, Sullivan: 


The Gouldsboro Land Improvement Co. have made a 
survey of a water supply from Birch Harbor Pond for 
Grindstcne Neck, where property is owned by the com- 

ny. The supply will probably by gravity and pump- 
ng tores:rvoir or stand-pipe, with 244 miles of mains. 
‘The works will be built in the spring. 


Sorrento, Me.—A survey has been made for a perma- 
nent supply main to be put in by the present company 
next summer. C. P. Simpson, Sullivan, is Secretary. 

Meriden, N, H.—A. F. Spaulding informs us that the 
works of the Meriden Water Co. are half completed. 

The Weirs, N. H.--The new works have been tested. 

Springfield, Mass.—An abstract from the report of 
the Water Commissioners for the year ending Dec. 10 ap- 
pears inthe Springfield Republican of Dec. 30. Good 
rrogress is being made on the Ludlow reservoir improve- 
ments. It is hoped that the work will be finished early 
in the spring. 

MIDOLE,. 

Brooklyn, N. Y.—An injunction has been brought to 
prevent final action by the city in the purchase of the 
works of the Long Island Water Supply Co. A note else- 
where in this issue states the particulars. 

SOUTHERN, 

Statesville, N. C.—D. A. Miller, Mayor, has sent the 

following: 


The franchise granted a year ago has popeod. and bids 
for a new franchise will be received unti! Feb.1. From 
40 to 5¢ hydrants are wanted, and a 30 to 40 years fran- 
chise and fair bydrant rental is offered. 


Wilson, N. C.—It is reported that $60,000 of water 
works bonds will be issued by the town. Address, George 
D. Green. 

i4tlanta, Ga.—A bill has been introduced in the legis- 
lature providing $25,000 for the construction of water- 
works and other improvements at the State Deaf and 
Dumb Asylum. 

Fort Valley, Ga.—A bill authorizing the town to issue 
water-works bonds has passed the Legislature. A popular 
vote fer acceptance will be taken in February. The 
town has no debt. 

Bay St, Louis, Miss.—It is reported that the Gulf 
Coast Ice & Manufacturing Co. will put in water-works 
here. 

Greenville, Miss.—It is reported that M. Poilbin, 
Chicago, Iil., has offered to complete the works here. The 
city has .contracted successively with two companies 
since 1887 (see the MANUAL OF AMERICAN WATER-W ORKS 
for 1889-90), the last being the Delta Water-Works, Sew- 
erage & Light Co. 

Greenwood, Miss.—R. M. Coyle, Mayor, informs us 
that the Council has taken no steps toward works. 

Vicksburg, Miss.—lt is reported that the mains of 
the Vicksburg Water Supply Co. will be extended, 

Knozville, Tenn.—According to the Knoxville Jour- 





nal the majority of the stock of the Knoxville Water Co. 
has been sold to Boston parties who will, provided neces- 
sary arrangements can be made with the city, greatly 
improve and enlarge the works. Among the proposed 
improvements are: The removal of the pumping station 
to a point above the present sewerage outlet, new pumps, 
larger distributing mains and more hydrants. 

Hickman, Ky.—George Warner informs us that a prop- 
osition looking to water-works is under consideration, 
but nothing definite has been done. 

Me Minnville, Tenn.--It is reported that an Eastern 
syndicate, represented by Ingersoll & Peyton, Knoxville, 
have made a proposition tothe city regarding ihe con- 
struction of works. 

Winchester, Ky.—F. P. Pendleton has sent the follow 
ing: 

Works are being built by Wheeler & Parks, Boston, 
Mass.. under a franchise. There will be 10 miles of pipe 


and 72 hydrants. The supply will be pumped to a stand- 
pipe. The principal contracts, at least, have been let. 


NORTH CENTRAL, 
Coshocton,O.—Dunham & Paine, New York, Engineers 
for the new city works, have sent the following: 


The works will be put in operation in February. The 
contracts have all been let. The supply is pumped toa 
so There will be 8% miles of mains, and 9 hy- 

rants. 


Imlay City, Mch.—John Rotinson informs us that 
the city works will be completed about Jan. 15. G. C. Mor- 
gan, Chicago, is contractor. Population, 1,300. 


Milwaukee, Wis.—The crib connected with the new 
water supply tunnel and intake has been successfully 
placed. 

NORTHWESTERN. 

Siousr City, Ia —The contract for works for temporary 
supply has not been awarded as yet. At last accounts it 
was proposed to receive bids until Jan. 13 for a driven 
well system. 

Ponca, Neb,.—A, E. Kingsbury, City Clerk, has sent the 
following: 

The town has voted $10,000 of 6¢ 5-20 water-works bonds. 
Contracts will be let about Feb.1. The supply will be 


penees. William Lister is Mayor, and 8. B. Stough will 
» Engineer. 


SOUTHWESTERN 


Uvalde, Tex.—W. W. Collier, one of the incorporators 
of the company, has sent the following: 


The Uvalde Water Supply & Power Co. propose to let 
contracts for works March 1, next. The supply will be 
pumped from the Leona River to a stand-pipe. The 
works are estimated to cost $19,000, The town has not 
yet granted the company a franchise but it is expected 
that it will do so on Jan. 7. No capital has been secured. 
The city will be asked to guarantee the interest on the 
company’s bonds, and from the proceeds of the bonds the 
works will be built. Population, 2,500. 


Trinidad, Col,—An attempt is being made by the 
Trinidad Water Co., and some of the citizens, to prevent 
the construction of an independent water-works system 
by the city. The case has been taken to a Denver court, 
and a temporary injunction has been agreed to. J. G. 
Northeutt is City Attorney. 


PACIFIC. 


Port Townsend, Wash,—An effort is being made to 
carry forward the proposed works of the Mount Olympus 
Water Co. The course of supply is the Quilcene River, 
some 18 miles distant. 

Vancouver, Wash.—The Vancouver Water Co., re- 
cently brought action against the city to prevent it from 
granting a water-works franchise to the Columbia Im- 
provement Co. The Superior Court has refused a perma- 
nent injunction, holding that the exclusive franchise 
granted the Vancouver Water Co. some 20 years ago was 
unconstitutional and void, as being a special privilege. 

Independence, Ore.—N. E. Gilmore, President of the 
Independence Water Co., informs us that the company 
proposes to enlarge their works throughout during the 
coming spring. 

Woodburn, Ore.—D, L, Remington & Son has sent the 
following : 

The town has granted the above firm a 50-years’ fran- 
chise, and works will be in operation in March. The firm 


makes its pipes and hydrants at its iron works. Popula- 
tion, 800. 


CANADA. 


Galt, Ont,—The following is from Willis Chipman, of 
Toronto, Engineer for the works: 

Construction of works to be owred by the town has just 
been started ; estimated cost, $105,000. All the contracts. 
save for boilers and pipe, have been let. The supply will 
— from springs to a etand-pipe. Population, 


Gananoque, Ont.—Willis Chipman, of Toronto, En- 
gineer for the works, has sent the following : 

A fire protection system to cost $18,000 is being built by 
the town. Garson & Parser, St. Catherines, are the con- 
tractors. The material has not been bought Water 
will be pumped from the Gananoque River directly tothe 
mains. There will be 2 miles of cast-iron pipe, 22 hy- 
drants and 9 valves. Population, 4,000. 

Markham, Ont,—The following is from John Galt, of 
Toronto, Engineer for the works: 

The townis buildinga small water-works plant. All 
the contracts have been let. Water will be pum from 
springs to a tank, and there will be 1% miles of mains. 

opulation, 1,000. 

North Toronto, Ont.—W. J. Douglas, Clerk, has sent 
the following : 

The water-works question is as yet indefinite. The town 
solicitor will draw up a by-law regarding water-works, 


which will at some future time be submitted to the 
people. 


Pentanguishene, Ont.—The following is from John 
Galt, of Toronto, engineer of the works: 


Works owned by the town were putin operation Dec. 1 
Water is pumped from springs to asteel tank. There 
are 344 miles of mains. Population, 2,500. 


New Westminster, B, C.—The following is from 
Arthur Hill, engineer: 


The city is building works which will be putin opera 
tion Oct. 15, 1891. The principal contracts has been let 
The supply will be by gravity from Coquitlam Lake 
There will be 14% miles of 22-in. and 15 miles of 4 in sup 
ply mains; also W miles of distributing mains. The es- 
timated cost is $380,000, and the population is about 
8,000. 


FOREIGN. 

Guadalajara, Mexico.—_In The Mexican Financier, 
of Dec. 6,C, H. M. Blake, C. E., points out the pressing 
need of sewerage and water-works in Guadalajara, This 
city has most favorable topographical conditions for 
drainage into the San Juan de Dios river. The mean 
annual temperature is 6° F., with 86° as an annual maxi 
mum, and 0° asaminimum. The alarming death rate of 
38.4 per 1,000,in a population of 90,000, shows the great 
need of sanitary improvement. Mr. BLAKE recommends 
the separate system of sewers as best adapted to the local 
conditicns, 


ARTESIAN WELLS. 
Salem, Ore,—The Salem Water Co. is sinking a 3-in. 
experimental artesian well in the water-works cribin the 
Willamette River. 


IRRIGATION. 

Erie, Col,—The Butte Irrigating & Reservoir Co. has 
been organized with George Zimmerman as president, 
Max Greenfield as secretary and William Angove as 
treasurer. The company is said to have 500 shares of stock 
with a par value of $100, each share carrying with it a 
right to 100 miner's inches of water. A preliminary survey 
has been made, and sites for four reservoirs have been lo 
cated. The ditch will start from Poulder Creek, about 6 
miles below Boulder. 


Rincon, N, M.—The Rio Grande Land & Irrigation Co 
has been incorporated by W. W. H. Llewellyn, K. C. 
Wade and others. The capital stock is $50,006. A cana) 
about 20 miles long is projected, which will take water 
from the east side of the Rio Grande River in Sierra Co.; 
township 16 south, range 4 west. From this point the 
canal would extend south into Dofia Afia Co., crossing 
the Atchison, Topeka & Santa Fé R. R., about three miles 
west of Rincon Station. 

Corning, Cal,—The Corning Irrigation Co. proposes to 
irrigate a large section of land in Tehama Co. H. Wilson 
and George Hoag are interested. The capital stock of the 
company is $32,000. 

San Bernardino, Cal.--A press dispatch from this 
cliy states: 

The Bear Valley Irrigation Co. has been incorporated 
with a capital stock of $4,000,000, $1,000,000 of which is 
preferred stock and $3,000,000 common stock. This com 
pany buys out the Bear Valley reservoir property and also 
the Alessandro tract of 210,000 acres, which is to be irri 
gated by Bear Valley reservoir water. The sum of $2.- 
400,000 of common stock of the new company is used to 
buy these properties, and the remainder of the common 
stock and the preferred stock will be sold to raise the 
funds to build the new Bear Valley dam, at a cost of 
$750,000, and also to convey water to the Perris and Ales 


sandro irrigating districts, comprising 510,000 acres of 
fruit lands. 


Another dispatch states : 


The Alessandro Development Co. has let a contract 
for laying 40 miles of v itrifled pipe to distribute irrigation 
water to each 10-acre claim in the Alessandro tract. The 
eontract is made with the Los Angeles, South Riverside 
and Elsinore pipe factories. This is the first installment 
of about 300 miles of pipe to be laid in the Alessardro 
irrigation district. The Alessandro Co. will com- 
mence digging trench pipe lines next week with 
a machine that will dig a mile aday.—The ttiverside Trust 
Co. has just let a contract to have 50 more artesian wells 
sunk in San Bernardino Valley. The Alessandro Co. has 
sold 8,300 acres of land since Oct. 15 for $556,000, to nearly 
400 purchasers. 


SEWERAGE AND MUNICIPAL. 

Sewers.- Springfield, Mass.—The sewer department 
reports that 1,355 ft. of brick and 13,938 ft. of salt glazed 
sewer pipe have been laid during the past year, and 80 
flush gates have been set. All reconstructed sewers and 
repairs on sewers with bad foundations have been laid 
with vitrified Akron pipe on a concrete base. 

Rochester, N, Y.—The plans for the proposed east side 
trunk sewer have been submitted to Mr. Samuel M. Gray 
for approval. P 

Newark, N.J.—There is considerab'e opposition to a 
general assessment of the whole city for the cost of the 
intercepting sewer. 

Washington, Pa.—A considerable amount of sewerage 
work is to be carried out on the Waring system. Wilson 
& Smith are the engineers in charge of the work. 

Macon, Ga.--The Legislature has passed a bill author- 
izing the city to issue bonds for $210,000 for sewerage and 
drainage. 

Sarannah, Ga,—Alderman Falligant has presented a 
report upon and an estimate of the cost of his proposed 
system of house drainage. 

Cicero, Ill,—The special committee appointed to confer 
with the drainage commission of Chicago reported at a 
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recent meeting that they had consulted the engineer of 
said commission, and in his opinion the town of Cicero 
was perfectly safe in carrying out the plan of drainage 
and sewerage as prepared by Mr. Alvord, the town engi- 
neer. The report was adopted. 

Omaha, Neb.— ihe Indian Creek sewer ditch, one of the 
most important improvements in the city’s sewerage sys- 
tem, has been completed. It has been constructed under 
the supervision of Mr. Tostevin, city engineer. 

Los Angeles, Cal,—There is a controversy between the 
Mayor and some of the city officials and the sewer pipe 
companies over the price of sewer pipe. 

West Toronto Junction, Ont.—Areport on the sewer- 
age has been submitted to the Committee on Sewerage by 
Mr. Biggs, the engineer. The work will involve the ex- 
penditure of $250,000, 

Streats.— Providence, R, I.—A tar concrete pave- 
ment is to be laid on the sidewalks of Melrose St. 

Knorville, Tenn,—The city will apply to the legisla- 
ture for power to issue $500,000in bonds for street paving 
bridges, sewers and other public improvements, 

Houston, Tex —The city engineer has prepared speci- 
fieations for paving, side walks, etc., which will be adopted 
in all future work. 


Gas.—Chicago, Ill,—An ordinance has been passed 
granting a franchise to the Economic Gas Trust Co, The 
company is to have 12 miles of pipe laid and in operation 
within 2 years, The city has the right to purchase and 
operate the works after 15 years. The price of the gas is 
not to exceed 60 cts. per 1,000 cu. ft. 


ELECTRICAL. 


Electric Ligbht.—New plants or additions are proposed 
at Grafton, W. Va., address the Electric Light, Heat & 
Power Co,; Clifton Forge, Va., address G. Swarm; New- 
berry, S. C., address the mayor; Dayton, Tenn., address 
the mayor; Athens, Tenn., address the Athens Woolen 
Mill; Little Rock, Ark., address the mayor; Minera, 
Wells, Tex., address the mayor; Corpus Christi, Tes., ad- 
dress the Electric Light Co. 

Washington, Pa.—The town recently awarded a con- 
tract for 47 arc lights of 2,000 c p. to the Washington 
Electric Light & Power Co., at $8 per lamp-year on all 
night running. 

Battimore, Md.—S, D. Warfield, of the Warfleld Mfg. 
Co., recently placed an interesting lighting plant in a por 
tion of the Belt Line tunnels. C. & C, dynamos, driven by 
an automatic Warfield engine, supply a current at 110 
volts, which is transformed to supply 2,000 c. p, arc lights. 
Such a system offers great advantages in tunnel driving 
on account of the low tension current employed. 

Wilson, N. C.—'There is some talk of the city issuing 
$15,000 of bonds for an electric light plant. 

Knoxville, Tenn.--The Knoxville Schuyler Electric 
Light Co. has, it is stated, issued $20,000 of bonds for the 
purpose of enlarging its electric light plant. 

Memphis, Tenn,—A, W. Allison, B. M. Statton, W. H. 
Bates, and others, are reported as about to install a power 
and lighting plant. 

Cleveland, 0.—The Board of Public Works recently 
adopted a resolution authorizing the Clerk to call for bids 
for electric and gas hg¢hting of the streets. 

Denver, Colo,—The estimated cost of an electric light 
plant for the city is $174,000, and the monthly running 
expenses are fixed at $1,255, or $27,060 a year. The city 
now vays annually $194.40 each for 240 arc lights, and $26 
each for 1,200 incandescent lamps, a total of $77,856. If 
interest on the plant is calculated at 6%, the city would 
save something like $40,356 by owning its apparatus, pro- 
vided the estimate is correct. 

flame, Tex,—An ordinance was recently introduced in 
the City Council creating the office of City Electrician at 
a salary of $2,000. He will be required to look after the 
electric motor, light, telephone and fire alarm systems. 

Woodburn, Ore,—D, L. Remington & Sons, owners of 
the water-works here, report that they will shortly put in 
an clectric light plant. 

Silverton, Ore.—A 38,000 are and incandescent light 
plant will probably be installed here immediately. The 
town will, it is said, use 16 arc lights and private parties 
desire quite a number. 


Electric Power Plants.—Duluth, Minn.—A press 
dispatch states that a representative of the Edison Elec- 
tric Co. is examining the St. Louis River water-power 
witha view to utilizing it for electric transmission to 
manufactories, 

Crawfordsville, Ind.—It is repoxvted that the city will 
buy anelectric light plant, costing about $25,000. 

New Conipanies,—American Electric Machinery Co., 
Portland, Me.; capital stock, $100,00; President, D. W. 
Scribner. Farmville, Va., Electric Light, Heat & Power 
Co. ; capital stock, $100,000; Secretary, J. M. Crute. United 
Light Co., Uniontown, Pa,; capital stock, $100,000; incor- 
porators, J. K. Ewing, Jr., E. S. Hackney, W.G. Hoysall, 
and others. Piedmont Construction & Land Co., Seneca, 
S. C.; capital stock, $20,000; incorporators, W. J. Kirk, A. 
Zimmerman, J. W. Bowden, and o.hers; company pro- 
poses to erect an electric light plant. Danville, IL, Gas, 
Electric Light & Street Railway Co.; capital stock, $250,- 
000; incorporators, A. C. Daniel, F. W. Penwell, W. P. 
Cannon, 


CONTRACTING. 

Stone and Piles.— New York, N. ¥Y.-The Department 
of Docks has awarded contracts as follows: Beard & 
Kimpland, $7.50, $7.25, $5.30, and $17 each for piles 65 to 70, 
60 to 65, 55 to 60 and 80 to 8 ft. long. D. E. Donovan, $1.58 
per cu. yd. and Brown & Fleming $1.55 per cu. yd. for 
broken stone. 


Street Work.—Peoris, Til.—The Street Committee 
has prepared estimates for street improvements at the 
following prices: Excavation, 30 cts. percu. yd.; setting 
curb, 5 cts per lin. ft.; brick pavement, $1.55 to $1.65 per 
aq. yd. 

Minneapolis, Minn.—The contract for cedar block 
paving for next season has been awarded to the West 
Michigan Paving Co. of Muskegon, Mich., at prices rang- 
ing from 80 to 86 cts. per yd. 

Key West, Fla.—Contracts have been let at the follow- 
ing prices: Brick paving, $2.69 per sq. yd.; bluestone 
curbing, 4 ins. thick, 4 ft. long, 16 to 20 ins. deep, 91 cts. 
per lin. ft.; brick gutter, $3.44 per sq. yd.; brick side- 
walks, $2 per sq. yd : grading, $1.50 per cu. yd. in excava- 
tion; haul over 1,000 ft., 14% cts. per cu yd. The paving 
brick to be 7 to9 ins. long, 2 to 24% ins. thick, 4 to 444 ins 
wide; set on edge; and at street intersections set at an 
angle of 45° with the street. 

Cleveland, O.--Mr. Force, city engineer, has prepared 
estimates for paving Dodge St. with different materials 
at the following prices: Stone block, 35 cts. per sq. ft.; 
brick, 20 cts.; brick on concrete or brick foundation, 28 
cts.; Trinidad asphalt, 38% cts. 


Levee.—New Orleans, La.—The lowest bid received 
at the U. S. Engineer Office for the construction of Buck- 
ridge levee in the 4th Mississippi levee district, was from 
Manning & Howe, Lake Providence, La., at 18 cts. per 
cu. yd. 

Brick,— Washington, Pa,—The Council has awarded 
contracts for vitrified paving brick as follows: A. O. Jones 
& Co., Zanesville, O., 1,000,000 at $13.20 per 1,000; American 
Fire Clay Co., Toronto, O., 1,000,000 at $13.25; Smith, Porter 
& €Co., West Cumberland, W. Va., 1,000,000 at $13.25; 
Pittsburg Clay Mfg. Co., New Brighton, Pa., 1,000,000 at 
$13.50. 

Granite Blocks.—Cambridge, Mass,—The contract 
for 309,000 granite paving blocks, 34 to 4 ins. wide and 7 to8 
ins. long, 7% to 8 ins. deep, has been awarded to Wilson & 
Riley, of Quincy and Cambridge, at $39 per 1,000. 


Gas.—Brooklyn. N. Y¥.—The Department of City 
W orks has received the following proposals for furnishing 
gas for street Jamps and public buildings during 1891: 
Williamsburg Gas Light Co., $2! per lamp, $1.50 per 1,000 
cu. ft. for buildings. Metropolitan Gas Light Co., Nassau 
Gas Light Cu., Peoples’ Gas Light Co. and Citizens’ Gas 
Light Co., $21.25 per lamp, $1.50 fper 1,000 cu. ft.; Brooklyn 
Gas Light Co., $19.80 per lamp, $1.50 per 1,000 cu. ft. 


PROPOSALS OPEN. 


Bridge.— Hamilton, O —Iron or steel 
span. The Bridge Commissioners. Jan. 11. 

Dams and Dikes.—In the Ohio River. Lt.-Col. Wm. 
E. Merrill, U. S. Engineer Office, Cincinnati, O. Jan. 22. 

Lumber.—To furnish at the Norfolk (Va.) lumber yard, 
100,000 ft. of creosoted lumber, 9,000 ft. of mahogany, and 
500 ft. of cherry. Edwin Stuart, Paymaster-General, U, 
S. N , Navy Department, Washington, D.C. Jan. 6 

Building.— Brooklyn, N. Y.—Armory for the 13th 
Regiment. Armory Commissioners, City Hall. Jan. 14. 

City Work.— Brooklyn, N. ¥.—Belgian block pave- 
ment and blue stone curbing. Department of City Works, 
Jan. 9. 

Providence, R, I.—Work and materials for 1891, as 
follows: Concreting, Jan 5; about 2,400 casks of cement, 
Jan. 6; cast iron pipe, 9 gross tons of 4-in., 538 tons of 6 in., 
200 tons of 8-in., 91 tons of 12-in., 36 tons of 30-in., Jan, 8; 
sewer materials, including pipe and branches, flagstones, 
cateh-basin stones, and 800,000 hard brick, Jan. 13. John 
A. Coleman, Commissioner of Public Works. 


MANUFACTURING AND TECHNICAL. 

Locomotives.—The Canadian Locomotive & Engine 
Co., of Kingston, Ont., has just built 3 ten wheel engines 
for the Canadian Pacific Ry., cylinders 18 x 24 ins., weight 
jn working order 106,000 lbs.; also 2 similar engines for the 
Intercolonial Ry.; forthe Grand Trunk Ry. it is build- 
ing 10 mogul engines with cylinders 18 x 26 ins., 
and weighing 98,000 lbs. It is also building 5 eight- 
wheel engines, with cylinders 17 x 2 ins., and 
weighing 86.000 Ibs. Tne Fichmond Locomotive & 
Machine Works, of Richmond, Va., report 25 locomo- 
tives built during 1890, in addition to the engines of the 
U.S. battle-ship Jeras; 12 consolidation, 5 mogul, and & 
eight-wheel engines. The Rhode Island Locomotive 
Works, of Providence, R. 1,, are building 6 four-wheel 
switch engines for the Boston & Albany R. R. The Port- 
land Co., of Portland, Me., has built an engine for the 
Kennebec Central R. R. The Dickson Mfg. Co., of Scran- 
ton, Pa., is building 17 engines for the Delaware, Lacka- 
wanna & Western R. R. The Ba!dwin Locomotive Works 
of Philadelphia, Pa., have an order for 27 locomotives for 
the New South Wales Government Rys.; 10 will be pas- 
senger engines weighing 30 tons each. 


Cars.—The St. Charles Car Works, of St. Charles, Mo., 
have built 4 large museum cars. The Pullman Palace Car 


bridge 90 ft. 


Co., of Chicago, Ill., has completed 2 sleeping cars for the 
St. John & Bangor line. The Jackson & Woodin Mfg. 
Co., of Berwick, Pa., has a contract for 1,000 coal cars for 
the Delaware, Lackawanna & Western R. R., and 500 coal 
cars for the Lehigh Valley R.R. The Wagner Palace 
Car Co., of Buffalo, N. Y., is building 12 sleeping cars, 6 
drawing room cars and 2 stateroom cars for the Lake 
Shore & Michigan Southern Ry. The Columbia Steel Car 
Co.will build works near Chicago, I'1., between Desplaines 
and Park Ridge. The Virginia Car Co. will build works 
at Glasgow, Va., and the Goshen Car & Railway Equip- 
ment Co. will build works at Goshen, Va. The American 
Railway Car Co. has been organized at Denver, Col., to 
manufacture an improved form of stock car ; incorporat- 
ors, Vidler and Pierce, of Denver. and Geo. B. Pullman. 
The Hogan Refrigerator Car Co., of Chicago, II1., has 
been incorporated by E. J. Johnson, A. Woodward and 
H. R. Pearson. The Western Rolling Stock & Equip- 
ment Co., of Chicago, has been incorporated by Geo. G. 
Farley, Grant 8. Wheeler and Wm. E. W. Johnson; cap- 
ital stock, $100,000. 


Railway Stations.—A brick and stone station will be 
built at Sheffield, Ala. It will be 50 x 250 ft. The Union 
Terminal & Warehouse Co. has been organized at Den- 
ver, Col., by John B. Walker, E. 8. Walker and Joseph 
A. Thatcher, to build a handsome union depot, and estab- 
lish freight yards and terminal facilities; capital stock, 
$1,200,000. 


Car Coupler.—An automa ic car coupler has been pat- 
ented by Col. Victor Brett, of Bangor, Me. The drawhead 
has a fixed link on one side and jaws on the other, the 
jaws and links of connecting couplers engaging with one 
another. The pin holding the links can be withdrawn 
without the brakemen going between the cars, 


Companies.—National Water Tube Boiler Co., of New 
Brunswick, N. J.; capital stock, $100,000. Enterprise 
Dredging & Transportation Co., of Charleston, 8. C.; 
capital stock, $30,000; incorporators,G. W. Egan, H. L. 
Cordes and G. F. Buchanan. La Grande Brick & Tile Co., 
of La Grande, Cal.; capital stock, $10,000; incorporators, 
C.J. Bunty, Geo. Kreiger and R. E. Bryan. Eureka Pipe 
Line Co., of Charleston, W. Va., to operate the West 
Virginia oil field; capital stock, $1,000,000; incorporators, 
Samuel O'Day, of Buffalo, N. Y.;,C. N. Payne, of Titusville, 
Pa.; R. E. Alexander. of Parkersburg, W. Va. Standard 
Asphalt Co.,of Bakersfield, Cal.; capital stock, $100,000; 
directors, S. Jeweit, H. A. Blodgett, Sutherland Hutton 
and L. Blankenhorn. Abutment Gate Co., of Chicago, 
Ill.,to manufacture safety gates and other improve- 
ments for bridges; capital stock, $300,000; incorporators, 
E. Leech, H. S. Williams and H. H. Ware. Owen 
Automatic Signal Co., of Lynchburg, Va.; to manufacture 
R. O. Owen’s patent railway signal; president, C. C. Dunn, 
Jr.; vice-president, W. H. Wren. Southern Machinery 
Co., of Atlanta, Ga. ; to deal in machinery, railway equip- 
ment and supplies. St. Lawrence Bridge Co., of Montreal, 
Can.; capital stock, $25,000. Ticonic Gas & Ventilating 
Co., of Waterville, Me.; capital stock. $60,000; president, 
R. W. Dunn; secretary, W. T. Haines. Beverly Hills 
Builders’ Supply Co., of Chicago, II1.; capital stock , $10,000; 
incorporators, F. Bacher, E. Lewerise, and L. Hansler, 
Jr. Indiana Tron Mining Co., of Chicago, II; capital 
stock, $1,000,000; incorporators, W. H. Crane, C. T. Drowne, 
M. A. Burdick, and D. W. Proctor. 


The Eddy Valve Co., of Waterford, N. Y., has been 
awarded contracts for valves for the improvements of 
water-works at Centralia, Wash.; Topeka, Kan.; and 
Minneapolis, Minn. 


Metal Market Prices.--Rails.-New York: $28; old 
rails, $22 for iron and $20 for steel. Chicago: $31 to $31.50; 
old rails, $23 50 for iron and $17 for steel. Pittsburg: $29 
to $29.50; old rails, $26 for iron, and $16.50 to $17 for steel, 

Foundry Pig Iron.-New York: $15.50 to $17. Chi- 
cago: $15 to $16.25. Pittsburg: $15.25 to $17. 

Track Materials.—New York: steel angle bars, $1.65 
to $1.75; spikes, $2 to $2.10; track bolts, 2.7 to 2.8 cts. with 
square, and 3.10 to 3.15 cts. with hexagon nuts, Pittsburg: 
splice bars, 1.95to 2.05 cts. for iron, 2 to 2.1 cts. for steel; 
iron or steel spikes, 2.15 cts.; iron track bolts, 2.9 with 
square, and 3 cts. with hexagon nuts, Chicago: splice 
bars, 2.05 to 2.1 cts. for iron and 2.15 to 2.20 for steel; spikes, 
2.20 to 2.25 cts.; track bolts, 3.1 cts. with hexagon nuts. 

Pipe.—Cast iron, $27 to $30 per ton. Wrought iron, dis 
counts as follows, at Pittsburg: 4744 and 40 per cent. on 
black and galvanized butt-welded; 60 and 47% on black 
and galvanized lap-welded. Casing, 50 per cerit. 

Lead,—New York, 4.1 to 4.15 cts. Chicago, 450 cts. 
St. Louis, 4.45 cts, 

Structural Material.—_New York: beams, 3.1 cts.; 
channels, 3.1 cts.; angles, 2.20 to 2.25 cts.; tees, 2.65 to 
275 cts.; sheared iron plates, 2.25 to 2.30 cts.; steel plates, 
2.25 to 2.35 for tank, 2.55 to 2.65 cts. for shell, 2.85 to 3 cts. 
for flange, 3.75 to 4.25 cts. for firebox. Chicago: beams, 
3.2 cts.; angles, 2.35 to 2.4 cts.; tees, 2.9 to 3 cts.; 
universal] piates, 2.45 to 2.5 cts.; sheared plates, 2.5to 2.6 
cts. for iron and 2.6 to 2.7 cts. for steel. Pittsburg: beams, 
3.1 cts.; channels, 3.1 cts.; angles, 2.25 cts.; tees, 2.85 cts.; 
universal iron mill plates, 2.3 cts.; sheared steel bridge 
plates, 2.55 cts.; refined bars, 1.9 to 2 cts.; steel plates, 
2.35 cts. for tank, 2.75 cts, for shell, 2,95 cts, for flange, 4 to 
4.25 cts. for firebox, 
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